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Interoperability 


When it comes to public safety 
radio communications, you'll be 
hard pressed to find a concept that 
receives more attention than 
“interoperability.” 

During radio’s Stone Age, when 
the first few public safety radio sys- 
tems all used VHF lowband, analog 
FM and single-channel systems, 
interoperability meant having a 
crystal (a frequency-controlling 
component) and a channel switch 
that would allow one agency’s ra- 
dios to be used to communicate on 
another agency's frequency. 

As new systems were built to use 
increasingly higher frequency 
bands, first VHF highband, fol- 
lowed by UHF and then 800MHz, 
most agencies on different bands 
lost interoperability. Some compen- 
sated by using scanners to listen 
to each other’s frequencies and 
communicate cross-band or by in- 
stalling multiple radio units. 

Emulating long-distance tele- 
phone switching (remember “trunk 
lines?”), manufacturers developed 
“trunking” radios that automati- 
cally select from a pool of assigned 
channels to boost system capacity. 
A public safety trade group devel- 
oped a trunking standard, but 
standard and proprietary systems 
have proliferated. The difficulty of 
achieving interoperability in- 
creased with multiple frequency 
bands, multiple trunking protocols 


and conventional-to-trunked infra- 
structure incompatibility —offset 
by mutual aid channels. 

Since the introduction of digital 
radio, representatives of local, state 
and federal agencies have worked 


together to develop a standard pro- 
tocol (Project 25) for digital radio 
interoperability within a given fre- 
quency band (absent multiband 
radios) in North America. Along- 
side those representatives’ work, 
manufacturers developed other 
digital radio protocols, including 
another standard, TETRA (sold 
outside North America). Also in- 
cluded are proprietary protocols, 
OpenSky and EDACS ProVoice, 
chosen for use in several statewide, 
countywide and municipal systems 
in the United States. 

Here in radio’s Migraine Age, 


Various interoperability definitions 


1. The use of a standard digital radio pro- 
tocol, trunked or conventional, so 
equipment from various manufactur- 
ers for a given frequency band would 
work on a standard system—such as 
Project 25 in North America and 
TETRA elsewhere. 

2. The use of a common frequency band 
so that radios using a common 
trunking protocol, a common digital 
radio protocol or both (standard or 
proprietary), or the conventional ana- 
log mode could communicate. 

3. Operational cooperation among 
agencies inside and outside a given 
jurisdiction. 

4. The use of interchangeable equipment, 
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including accessories, so workers pro- 
viding mutual aid can share resources. 

5. The common use of the same 
manufacturer's proprietary trunking 
protocol, digital radio protocol or both, 

6. The ability to spontaneously and im- 
mediately talk with a dispatcher or 
public safety worker from another 
agency on that agency's frequency, 
whether using multiple, non-compat- 
ible radio units or standardized units, 

7. The use of over-the-air cross-band, 
cross-protocol interfaces, such as the 
JPS ACU-1000, to allow otherwise 
non-compatible radio units or sys- 
tems to communicate when the in- 
terface is activated. 


public safety agencies face a bewil- 
dering choice of technologies. 

Let’s not forget where inter- 
operability begins. It starts with pub- 
lic safety workers (not to mention 
political leaders, sworn officials, 
emergency center managers and 
union chiefs) cooperating, within and 
among agencies and jurisdictions, to 
serve the public in the best possible 
way. It moves forward with organi- 
zational tools, such as the Incident 
Command System, that facilitate 
coordinated inter-agency emergency 
responses. It can fail without ad- 
equate radio communications. 

Some agencies take the lead; oth- 
ers follow. Windows of funding op- 
portunities open, and then close. The 
age, condition and relative obsoles- 
cence of radio systems varies within 
a geographic area of possible consoli- 
dation. Personal and professional 
rivalries may interfere. Through all 
this, public safety agencies advance 
toward interoperability. 

Remember when the inter- 
operability of wireless telephone 
systems was challenged by the de- 
velopment of multiple standards, 
including one analog and several 
digital standards on two frequency 
bands? At no small technical chal- 
lenge, handsets were developed that 
operate on two frequency bands 
with more than one protocol. 

As this column was being written, 
a radio manufacturer announced a 
similar development for public safety 
communications: a portable radio 
that works conventionally, trunked, 
analog or digital, with SmartNet, 
SmartZone, Multi-Net and Project 25 
protocols, not to mention Project 25 
DES-OFB encryption. 

Where agencies otherwise do not 
achieve interoperability, console 
cross-connects, over-the-air inter- 
faces and multiple-protocol radio 
units fit as pieces of a puzzle that 
may never be completely assembled. 


Dy Lachey 


Editorial Director 
dbishop@primediabusiness.com 
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Nextel—‘Allowed to break the law’ 


First of all, Robert Schwaninger 
did an excellent job summing up 
the situation (“Dealing with a Rude 
Neighbor,” MRT, February 2002). 


Secondly, after dealing firsthand 


with Nextel, one thing becomes 
apparent: It is allowed to break the 
law. When we have 25kHz spacing 
on our channels, we use 5kHz or 
less. Nextel uses the whole 25kHz. 


= Relale Disp cing 
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Architecture. 


* Dual sequential Tone Line 
Module cards for up to 6 lines 
* Flexible line contiguration for 


either a dedicated two- or 
four-wire full duplex circuit, 
or local control keving 

* Vacutun tlorescent display 

* Squelch and Line activity indicators 
flash upon detecting audio 


* Optional desk microphone, headset, 
handset or gooseneck 


* And much more! 


* For all the details, ust call 


1-800-752- 7560 


or fax (402) 467-3279 
Email: vega_signal@earthlink.net 
www.vega-signaling.com 
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VISIT US AT IWCE BOOTH #10075 


If my transmitters were running 
25kHz of deviation, my adjacent 
licensees would scream bloody 
murder. Nextel uses all 25kHz be- 
cause it stacks its channels, back 
to back. If it’s the next user, then 
it’s no problem; if you're its neigh- 
bor, good luck. I knew I was in 
trouble when the Nextel field tech 
used the term “bandwidth” instead 
of “channel,” It seems its techni- 
cians have been brainwashed too. 

As a government entity who is 
looking at having to relocate, most 
likely at our expense, I’m feeling 
the sensation of having my back 
against the wall. If it’s one thing 
local governments can do, it’s levy 
taxes. If Nextel won't pay enough, 
maybe it’s time all these affected 
agencies levy an impact fee against 
commercial wireless sites inside 
their boundaries. I know our mu- 
nicipality would make out like a 
bandit. Perhaps the threat of fines 
would convince these “bandwidth 
pirates” that playing within the 
rules is a less expensive alterna- 
tive. Maybe other wireless carriers 
would pressure Nextel in the face 
of taxation. 

The beauty of this is, it’s a local 
solution. The FCC wouldn’t have 
too much to say about a property 
permit fee, almost like an alarm 
permit. If Nextel wants to weasel 
out of paying the impact fee, it has 
to come ask those who are suffer- 
ing directly. Someone will have to 
pay for the Nextel scheme; $500 
million won’t even put a dent in it. 
Hopefully, the FCC will come to its 
senses and make Nextel account- 
able to FCC regulations again. 

—Jason Swift 

Radio Shop Supervisor 

Coral Gables Police Department 
Technical Services Division 
EDACS Masitr Technician 


Send us your feedback. 
Email the MRT editors at 
mrt@primediabusiness.com. 
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Remember it's not just an antenna, it’s a Celwave 


Arctic cold. Jungle heat. Ocean brine 


Fact is, Radio Frequency Systems designs and 
manufactures a vast array of antennas for every 
application. Antennas built with care and 
delivered with pride. Because, no matter how 
hostile the environment, we know they'll perform 
extraordinarily well. For a long, long time 


Celwave antennas from Radio Frequency 
Systems. Tough equipment you can count on, 
anyplace! 


RFS. Making things happen in the wireless 
universe, For additional information visit our 
web site) www.rfsworld.com 
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Making Waves 


My first trade show experience 


Even though the International 
Wireless Communications Expo 
isn’t until April, the editors of MRT 
start getting ready for the 
show in January. I had no 
idea so much effort goes into 
pre-show and show issues. 
And that’s not counting the 
IWCE Live! Web site cover- 
age the editors provide dur- 
ing the show. 

I attended IWCE last 
year, but I had only been 
with the MRT staff two 
weeks. I remember sitting 
on the plane on the way to Las Ve- 
gas thinking, “I’m going to a trade 
show in Las Vegas after only two 
weeks on the staff. I love this job!” 
My first trade show proved to be 


more than I ever expected. 

First of all, the showroom floor is 
enormous. I now know that it is not 
humanly possible to visit each booth 
by yourself by the end of the show. I 
know because I tried. 

Besides realizing you need to 
wear comfortable shoes to IWCE, I 
also learned that IWCE is the major 
trade show for the mobile radio in- 
dustry. Exhibitors and attendees 
come because they want to meet and 
greet, to introduce new products and 
services and to learn more about 
events in the industry. IWCE is the 
best place to do these things. 

Because a lot of people attend 
IWCE, many companies choose to 
make major announcements dur- 
ing the show. Last year the talk on 


Multi-Channel Remotes for 
Kenwood -80 -90 and 
Motorola CDM1550(LS) 


the show floor was about the pos- 
sible sale of all or part of Com-Net 
Ericsson’s business to Pembroke, 
Bermuda-based Tyco Interna- 
tional, a diversified manufactur- 
ing and service company with 
annual sales of $28.9 billion. Also, 
ElectroCom Systems announced at 
the show that it had changed its 
name to IPMobileNet. 

I also had no idea you could win 
prizes or get free food at a trade 
show. Last year one lucky person 
won a brand new, red Volkswagon 
Beetle. That’s not just a prize, 
that’s like winning the lottery. OK, 
not exactly—but close. For every- 
one else at the show who wasn’t 
lucky enough to win the car, we 
found food and other giveaways. 
The MRT booth gave away ice 
cream sandwiches and drumsticks 
(and magazines). I’m thinking this 
year we should upgrade to sun- 
daes with chocolate syrup and 
whipped cream. Well, maybe that’s 
not as easy to carry around the 
show floor. 

Another memorable event at 
IWCE was a live tiger at the An- 
chor Graphics Marketing booth. 
With the launch of its new market- 
ing campaign, a “rare breed” in the 
label industry, the company de- 
cided to bring along the rare-breed 
tiger. I wonder what they'll bring 
this year? 

I know many of the readers have 
been going to [WCE since its incep- 
tion, but if you can think back to 
your first trade show, you can prob- 
ably understand my awe. My first 
experience with IWCE was defi- 


CP's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio. The MCR211A and MCP200C are used with the 
CDM1550(LS). Channel up and down, group up and down, nine character alpha 
channel identifier, scan, monitor, intercom, and front panel transmit are all stan- 
dard features. No programming cables or software are needed. Radio is dedi- 
cated to remote operation. Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products. 


nitely an interesting one. On the 
plane ride home |] remember think- 
ing, “Wow, what a busy week. How 
am I going to remember everything 
I learned and the names of everyone 
I met? I need a vacation!” 
941 Hensley Lane + Wylie, TX 75098 Ke ‘ 
Voice (800) 869-9128 » Fax (888) 437-5360 
www.cpicomm.com 
Kari Taylor 

Associate Editor 

ktaylor@primediabusiness.com 
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The New Field-Proven 
Site Master Performs 
Even In The Toughest 

Environments. 


Getting there and back 
is up to you. 


Site Master C-Series 
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The new C-Series Site Master features a 
handheld, battery-operated, field proven design 
so powerful, yet so small, that it fits in your 
backpack. Thousands of technicians just like you, 
have chosen Site Master because of its industry 
leading immunity to RF interference, ease of use, 
and its ability to pinpoint small, hard to find 
problems before major failures occur. New features 
such as on-screen test set-ups, multilingual user 
interface and InstaCal™calibration further set the 
new Site Master apart from others. 

Is it any wonder why Site Master is the 
world’s best-selling cable and antenna analyzer? 
So, whether youre climbing a mountain or 
crossing a desert, your Site Master is built to 
perform under the harshest conditions. How well 
you'll hold up, we can’t guarantee. 

For more information call 1-800-ANRITSU 
or visit us at www.us.anritsu.com/SiteMasterC/. 
The Site Master from Anritsu. The preferred 
choice among leading network operators and 
service providers worldwide. 


Anritsu 


Discover What's Possible™ 
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In the Public Interest 


Boxes and lines 


By Robert H. Schwaninger Jr. 


On Jan. 17, the FCC announced 
that it had approved (following 
union consent) a reorganization of 
the agency. Like baseball realign- 
ment, the union reps and the own- 
ers got together and decided that 
the FCC would reorganize for the 


purpose of increasing efficiencies 
and providing a more balanced 
schedule for future games. 

Along with the notice was the 
typical chart, showing boxes in 
which each department of the 
agency was identified by title and 
duties. The reorganization is in- 
teresting and highlights the 


Schwaninger, MAT’s regulatory consultant, 
is the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications. 
Schwaninger is also a fellow of the Radio 
Club of America. His email address is 
rschwaninger @sa-lawyers.net. 
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direction in which the FCC is 
headed. To assist my readers in 
understanding how the agency 
works, here are descriptions of the 
subparts of the FCC. 

The commissioners — This is the 
body of politicians that runs the 
show and gets all 
of the photo ops. 
The four mem- 
bers (one position 
is vacant) spend 
time attending 
trade functions 
and international 
symposia, while 
their staffs keep 
up the day-to-day 
functioning of the 
agency. About 
once a month, 
they meet and 
vote on whether 
SBC and Verizon 
should merge 
and put the 
whole shebang 
out of business 
via outsourcing. 

Office of Engi- 
neering and Tech- 
nology — This of- 
fice is responsible 
for all of that 
geeky engineer- 
ing stuff, includ- 
ing the review of 
equipment to see 
if it should be operated in the mar- 
ket. To prove that the work they do 
is scientific, their main facility is 
referred to as the FCC “laborato- 
ries.” [t is believed that this is the 
only group within the agency that 
uses a spectrum analyzer for any- 
thing other than an electronic lava 
lamp at office parties. 

Office of Inspector Generai— 
This is the office that makes sure 
none of the FCC employees are 
walking off with office supplies. It 
preduces yearly reports to Con- 
gress and the chairman to explain 
that a careful counting of rubber 


bands and paper clips demon- 
strates that shrinkage is within 
tolerable norms. 

Office of General Counsel — 
This office is filled with lawyers, 
which should worry anyone. Its 
job is to review what the agency 
has done for political reasons and 
to give the results the patina of 
legality. When you challenge the 
FCC’s decisions, this is the group 
that sends the lawyer to court to 
repeat the mantra, “The agency 
has broad discretion ... the 
agency has broad discretion...” 

Office of Managing Director — 
This is the office that cashes the 
checks for filing fees. It is also in 
charge of internal housekeeping. 
Think of this as the office manager 
and billing department. If you want 
a refund, these are the guys who 
decide the issue. 

Beneath the “offices” are the 
bureaus. This is where the bulk 
of the reorganization is taking 
place. For example: 

Wireline Competition Bureau — 
Its title suggests that the agency 
is really serious about jump-start- 
ing local wireline competition. If 
you don’t believe it, just look at the 
title. Also, check out the millions 
of dollars in fines the FCC is levy- 
ing against some of the LECs who 
promised that they would create a 
competitive environment and have 
shockingly failed to help spur com- 
petition in their marketplaces. 

Enforcement Bureau — Instead of 
having each bureau engage in in- 
vestigation and enforcement of 
rules violations, the FCC has con- 
solidated this function into one 
bureau that is supposed to kick in 
the doors, search the papers and 
haul the bad guys into court. The 
concept is good. However, I have 
noted that some of the bureau’s 
employees lack the specific know!- 
edge of operations that the other 
bureaus have about their group of 
regulatees. But, give it time, and 
this bureau may become one of the 
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most visible. 

Wireless Telecommunications 
Bureau — If a device sends a ra- 
dio signal from a licensed station 
and the signal isn’t television or 
broadcast radio, the WTB is the 
bureau that regulates it. Public 
safety, private, commercial, cellu- 
lar, PCS and microwave all fall 
under this bureau. The auction 
division does too. These are the 
people who made popular the 
phrase “exponential smoothing.” 

Media Bureau — The FCC com- 
bined cable and broadcast regula- 
tion under this single bureau. 
What is not clear is whether the 
new Media Bureau will also regu- 
late ISP offerings over broadcast 
facilities. Likely it will, but one has 
to wonder how this hybrid 
of wireline and broadcast will 
be handled. 

Consumer and Governmental 
Affairs Bureau — This bureau grew 
out of the old Field Operations 
Bureau’s hotline call-takers who 
sought to respond to consumer and 
licensee questions about whether 
the FCC cared that your phone bill 
was harder to read than the tax 
code. Don’t call them about viola- 
tions of FCC rules. Call them if you 
want to know who to call. They are 
better with referrals than answers 
to specific questions. 

The agency also sports the Of- 
fice of Media Relations (office of 
flack); Office of Plans & Policy (the 
futurists, economists and people 
who never have to pay for imple- 
mentation of their ideas); Office of 
Communications Business Oppor- 
tunities (the never-heeded office 
that supports small business con- 
cerns); Office of Workplace Diver- 
sity (beats me); and Office of Leg- 
islative Affairs (where the FCC’s 
lobbyists hang out). 

The only thing in the reorgani- 
zation that remains a mystery is 
why the Enforcement Bureau got 
stuck with regulating common- 
carrier audit functions. The only 
thing I can figure is that the bu- 
reau chief left the room to heed 
nature’s call and was voted into 
the job in his absence. iF 
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Public Safety: 10-2’ 


‘It’s not a question of money ... 


It's just a question of the amount.’ 


By David O. Dunford 


I met Ben Sayevich almost five 
years ago. Ben is a Lithuanian 
who emigrated to Israel at an 
early age and served in the Israeli 
Defense Force. In true govern- 
ment fashion, because Ben was an 
accomplished concert violinist, 
the Israeli Army made him a sup- 
ply sergeant. 

He has taught at the University 
of Kansas for several years and 
has recently become an American 
citizen. He’s a good friend and a 
smart guy full of witty and accu- 
rate sayings, the one above being 
a favorite. Ben doesn’t know much 
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about two-way radio or police 
communications—but he is “right 
on” about the new economy of 
wireless technology. 


A better future 

To be fair, I really do want (and 
expect) things to be better and 
cheaper in the future, especially 
communications systems and 
equipment for public safety users. 
So how do private radio system 
costs compare to commercial sys- 
tem costs? For the sake of discus- 
sion, I’ve made some basic cost 
assumptions: 


ae 
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1. Typical ARPU for a commercial 
wireless phone is about $70 
per month. 

2. A full-time user works 160 hours 
per month (40 hours per week X 
4 weeks). 

3. There are 720 shift-hours per 
month (24 hours per day x 30 
days per month). 

4. Hence, for each user billet on the 


Dunford, MRT’s public safety consultant, is 
technical services consultant for the Lenexa, 
KS, Police Department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@primediabusiness.com. 
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Consoles That Provide 
Better Solutions. 


We're a different kind of company with 
a different kind of product. Building 
dispatch console systems is our only 
business, so you can count on every 
product we deliver. 


Our systems provide everything you need. Digital Signal Processors are 
employed in digital multi-line, multi-operator console configurations, 
giving dispatchers access to each other and any resource in the system. 
An advanced color touch-screen console, combined with a powerful 
digital switch, assure instant responses through our unique distributed 
architecture. You can count on Avtec systems every time, all the time. 


Reliabiliry, flexibilicy and superb support when you need it. To learn 


how Avtee can provide the solutions you need, call 803.892.2181 
or e-mail sales@aveecinc.com today. 
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schedule, there should be 4.5 
monthly “costs” budgeted. This 
works out to about $315 per user 
per month in 
equivalent 
monthly costs 
or about $3,780 
per year per ra- 
dio user for the 
commercial 
service option. 
For a police 
department 
with 25 sworn 
officers, this 
works out to 
about $95k per 
year just for 
backbone or 
network ser- 
vices not including user equip- 
ment costs. But the cost of 
commercial handsets is subsi- 


Dave's prediction 
of the obvious: 
‘Big-picture’ entre- 
preneurs 

will (some already 
have) devise a way 
to leverage 

the benefits of 
private radio 
systems into a 
monthly service ... 


dized and each unit is sold for, let’s 
assume, only $100 for a product 
like the Nextel 11000. Typically, 
public safety users will need to re- 
place these units at least four 
times per year for an annual fleet 
cost of another $10k. That brings 
the commercial system option up 
to $105k per year or $525k for a 
five-year life-cycle system cost. 
Ouch! 


Predictions 

Land mobile radios aren’t subsi- 
dized (quite the contrary from the 
Major Firm) and each unit is sold 
for, let’s say, $650. Let’s assume an 
effective life of five years for mo- 
bile and portable radios and that 
each department user has both 
products. Further, it seems fair 
that our private radio system 
won't need nationwide coverage, so 


network design (and costs) can be 
reduced. Being wildly pessimistic, 
let’s assume that the backbone 
network components, including 
sites, radios, towers, communica- 
tions links and maintenance for 
this small department, will cost 
$25k per year. At the end of the 
same five-year life cycle, the pri- 
vate radio system has cost only 
$157k—and we still own the gear. 

Dave’s prediction of the obvious: 
“Big-picture” entrepreneurs will 
(some already have) devise a way 
to leverage the benefits of private 
radio systems into a monthly ser- 
vice with reasonable ARPU for 
public safety consumption with- 
out the periodic capital costs of 
system acquisition and construc- 
tion. After all, when it comes to 
money, it’s just the amount we 
look at. a 
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UHF application needs with 
Antenna Specialists series of high 
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unlimited model combinations. 
Spend a few minutes to browse our 
web site and find the pieces to 
complete your LMR communications 


at www.antenna.com. 
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Cover Story - Public Safety 


By James Careless Lamoille County Sheriff Roger 
Marcoux. “Meanwhile, our 100W 
S= VT, and surrounding mobiles do better at 54%, but that’s 
s™, Lamoille County include _ still not good eno 
what is undeniably one of the George Spoerl;’ the county’s se- — 


world’s favorite ski areas. But po- 
lice, fire and emergency medical 
services have to cope with: 
radio coverage “dead zor 


nior dispatcher, said that asa re- 
sult, “we have a very tough time. A 
lot of areas are very dead.” 

Poor radio coverage puts the 


can delay service to the‘public and public at risk. “For instance, if 
deny backup for police officers and you’re in a car accident, our por- 
other public safety workers. tables often can’t reach back to dis- 


Lamoille County’s public safety 
radio communications networks 
are plagued by terrible coverage. 
It’s so bad that their 5W pl 


patch to alert the hospital,” said 
Marcoux. “This means our people 
have to run back to their mobiles 
to get through. As you can imag- 
ine, this can be difficult at times.” 
Howeyer, the danger also ex- 
tends to local public safety work- 
ers—especially poli ho patrol 
singly. “There could be a raging gun” 
battle taking place, and yet you 
couldn’t get hold of anyone,” said 


analog portables (UHF for police; 
VHF for fire and EMS) “only cover 
about 32% of our territory)” said 


Careless is.a freelance telecommunications 
writer based in Ottawa, ON, Canada. His 
email address is james@jtdesign.com. 


Stowe Police Chief Ken Kaplan. “To 
put it mildly, this puts:our officers’ 
lives in danger.” 

_Acase in point: Afew months ago, 


‘an off-duty police officer spotted and 


gave chase to two suspects in a sto- 
len car. Both were wanted for nu- 
merous burglaries and car thefts, 
and both had eluded capture before. 

Not surprisingly, the officer 
called for backup units to help cor- 
ral the suspects. However, due to 
the Lamoille County radio system’s 
dead spots, it was virtually impos- 
sible to coordinate the operation. 

“It was frustrating, to say the 
least,” said Marcoux, “The dis- 
patcher was unable to ensure the 
officer’s safety, because he kept los-~ is 
ing him. As well, the responding 

its couldn't talk to each other, let 
alone the officer who was actually 
behind the suspects. 


? 


.~¢ 


“The result was that a chase en- 
sued that ran 25’or 30 miles, and the 
suspects eventually got away. Had 
we had better communications, they 


= would have been apprehended.” 


Pe, 


Tower chorale 
The mountains and valleys that 


make Vermont so pictu 
and Lamoille such 


location—make radio communica- 


tions a nightmare. Lamoille County 
sets an example of especially diffi- 


* 
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county Sorenppeevites communica- 
tions for police, fire and EMS. The 


Sheriff's Department also has a” weekends and holida: 
lation swells considerably as — 


100-foot tower at Carpenter Hill * 
that includes a UHF repeater for 
the Stowe Police Department and a 
rooftop antenna at the Cambridge 
Fire Department near) the 
Smuggler’s Notch ski resort 


ficient to provide 9 verage, the 
Sa accepted standard for 
ic’Safety network performance. 


“The Stowe, VI, ski-region is ripe for public safet ‘Tadio 
imigeverpenls Geography, budgets at NIMBY stand. 


n-the » of proper epyelace: 


otal i | 


people, a 
Census. 


people flock to Stowe and 
Sittigglerelstch--named for the 
caves that-held smuggled goods 
during the War of 1812 and booze 


w 


cult coverage, where a few very reach this goal, the region should 
must serve 461 square milesjef “have “several tower sites to.supply 
rough terrain. 


tourists are on the slo 
ski patrols are always 


pee 


police and VHF communications for 
fire and EMS. A UHF link connects 
the Stowe tower with the Lamoille 
County Sheriff’s Department’s 120- 
foot tower at Hyde Park. That 


' > the required public safe Q 
An 80-foot tower serves the town. ¢ i 
of Stowe’s UHF communications for 


ment, agencies,” readsithe $35,000 
“Lamoille County; VT, Public Safety 
Communications Study” prepared 
last year by RCC Consultants. 

All told, Lamoille County. en- 
compasses 10 towns and 23,233 


fortunately, w 
wrong, it’s not: always easy to get 
the word out. 

“We have-a fair number of back- 
country and high-angle rescues,” 
said Neil Van Dyke, Stowe’s 
director of emergency services. 


and EMS. 


Visit our Website 


cookscom.com 


Cover Story - Public Safety 


The Lamoille County Sheriff's Department tower stands 120 
feet at Hyde Park, providing communications for police, fire 


“However, in much of the region, 
we're not able to speak directly to 
the dispatcher from the field. We 
tend to set up a mobile relay truck 
to help out, but even with that, cov- 
erage can be spotty at times.” 
Marcoux added: “We have a real 
problem in the ski area. We desper- 
ately need to have a tower there.” 
To make matters worse, many 
tourists enjoy Lamoille County 
so much that they buy land in 


at www. 


suitably picturesque and 
isolated locations. In many 
cases, the homes they’re 
building are in dead zones. 
In fact, the county’s popu- 
lation rose 17.7% percent 
from 1990 to 2000, accord- 
ing to the U.S. Census Bu- 
reau. In contrast, Vermont’s 
population growth for the 
same period was 8.2%. 

So why not build new 
towers and fix the coverage 
problem? Despite its tour- 
ist areas, Lamoille County 
isn't exactly rich. According 
to the Census Bureau, the 
county’s median household 
income is $33,418. 

Beyond money, there’s 


its landscape, which is why 
many of its residents don’t 
take kindly to new towers. 
This explains why an effort 
to raise a 160-foot tower on 
Carpenter Hill has spent 
five years in legal wrangles. The 
radio equipment for this tower, 
which has already been pur- 
chased, has languished in storage 
for several years. 

Ironically, the RCC study has 
given the Garfield Hyde Park 
Neighborhood Alliance, which op- 
poses the tower, the ammunition 
they need to defeat it. Because the 
study says the proposed tower 
would only improve coverage by 


FleetStat AVL 


Integrating Voice Dispatch, AVL, and Mobile 
Messaging in one Economical Unit 


Real time GPS vehicle tracking 
Complete dispatch and mapping software 
Vehicle recording and playback features 
Increased system revenues 


Fresno, CA # 800-233-8818 


Consultant viewpoint 


Lamoille County contracted RCC 
Consultants, Woodbridge, NJ, to help 
with its radio coverage problems. 

An RCC engineer, Norm Boucher, 
said that several repeater sites would 
be required to provide reliable service 
to hand-held radios and for alert pag- 
ing because of the county's mountain- 
ous terrain. 

FCC rules about repeater power 
complicate the matter. Power reduc- 
tion tables (the “Safe Harbor” tables) 
would require proposed high-elevation 
sites in Lamoille County to use trans- 
mitters limited to SW to 10W ERP. 
Boucher said that using lower-eleva- 
tion sites with higher power would re- 
quire increasing the number of sites— 
and that would further increase the 
cost to the county. 


also the question of NIM- “The balance point is very difficult 
BY, or “not in my back to find,” Boucher said. 
yard.” Vermont is noted for The county also needs more radio 


frequencies for full coverage. Boucher 
said it would be difficult to find suffi- 
cient VHF frequencies to fully imple- 
ment their plan. He explained the Ca- 
nadian government's.assent would be 
required because of the county's prox- 
imity to Canada, and that the Cana- 
dian government typically rejects pro- 
posed U.S. frequency assignments 
along the border. 

For fire department communica- 
tions, Boucher explained that many of 
the county's small fire departments 
have radio systems that use repeaters 
with pole-mounted antennas in the fire 
yards that give limited coverage. The 
tesulting lack of countywide coverage 
for firefighting makes tactical radio 
communications during mutual aid re- 
sponses difficult. 

Boucher said that the county rou- 
tinely uses a mutual aid channel to dis- 
patch fire departments for three or 
four communities. The RCC study 
found that the channel has 60 co-chan- 
nel users. Boucher said that at any 
given time, usually someone is talking 
on the channel, making it a poor choice 
for dispatching. 

Although RCC indicated that some 
VHF channels might otherwise be 
available to the county and suitable 
to use in improving its radio opera- 
tions, Boucher said that more research 
would be needed to verify that the 
channels are usable. And even then, 
the routine rejection of U.S. coordi- 
nation requests for VHF operations 
by the Canadian government would 
have to be overcome. 

—Don Bishop 
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High-end analyzer. | 
Low-end price: Only $8,995. = 


7. 
i 


If you're looking for high-range capabilities at a low-range price, look to the General Dynamics R2590 Communications 
System Analyzer — from the same people that bring you the popular R2600 series. We've packed the most essential 
features into one lightweight, light-on-the-budget analyzer. So now, for only $8,995, you can get a 1.0 GHz RF 
Generator and Receiver, Full-Band Duplex, a 50 KHz Oscilloscope, Spectrum Analyzer and much, much more. 


The new R2590 is such an exceptional value, now you can afford to equip each 
of your technicians with a powerful test instrument. 


Contact us at http://www.gd-decisionsystems.com or call us toll free at 
1-877-449-0600 or 1-480-726-1048, today. At this price, everyone can afford 
to be in analysis! 
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Cover Story - Public Safety 


1%, “it’s not like this thing is going 
to save lives,” Garfield resident Eric 
Beckstrom was quoted as saying in 
the Stowe Reporter. 


Attempts at solutions 
Despite this unintentional un- 
helpful observation, the RCC sur- 
vey offers two options. The first is 
to do nothing, which the RCC study 
says “is not the recommended ap- 
proach.” The second, which RCC 
and the county’s public safety agen- 
cies do endorse, is to take a three- 
phase approach to the problem. 
In Phase I, which would cost 
anywhere from $946,000 to $1.2 
million, the county would build a 
new 100-foot tower and transmis- 
sion facility at the existing Carpen- 
ter Hill site. In addition, a new 
transmission site would be con- 
structed on Madonna Peak at the 
It is not always easy to get the word out when things go wrong on the ski slopes. Smuggler’s Notch Resort. Mounted 
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transportation, utilities, and public safety. 
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on the peak’s chair lift machine at 
8,647 feet, the antenna would 
vastly improve coverage in this 
part of the county. What's more, the 
whole permit hassle could be 
avoided because this phase relies 
on existing structures. Throw in 
some microwave links and county- 


wide channel reorganizations, plus 
other related equipment, and radio 
coverage would improve in 
Lamoille County. 

But it wouldn’t improve enough. 
That’s why Phase II calls for three 
more transmission sites, including 
three 180-foot towers at a cost 


automatic [ON////Mdda timer switch 
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It’s programmable! 
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It prevents dead batteries! 
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1-800-458-3410 
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U.S. Patent 4,950,913 


Foreign patents pending. 


CIRCLE (20) ON FAST FACT CARD 


24 


MOBILE RADIO TECHNOLOGY 


VISIT US AT IWCE, BOOTH 17027 


The Carpenter Hill tower. 


between $1.7 million and $2.4 mil- 
lion. Phase III would expand mi- 
crowave links and improve portable 
radio performance for an additional 
$1 million to $1.3 million. 

So what’s happening? Not much, 
The problem is money, said 
Marcoux. “Right now, if we could 
get $900,000, we could do Phase I 
and attach a microwave dish and 
antenna at Madonna Mountain.” 

Given the current state of the 
economy, it’s unlikely that either the 
county or state governments will 
allocate the necessary funds for 
Phase I, let alone Phases II and III. 
That’s why Marcoux and his col- 
leagues are hoping to get some 
funds from the federal government’s 
Homeland Security budget. 

“We don’t know what the crite- 
ria or the process will be,” said 
Neil Van Dyke. “But we’ve had a 
pretty strong indication that 
something’s coming.” 

The county’s public safety 
agencies hope so. After all, how 
can an agency do its job when 
two-thirds of its territory is in a 
radio dead zone? a 
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by users instead of expensive factory 
programmers. Levels on audio chan- 
nels can be easily adjusted. 


E911 is part of the UltraCom 2000 
system software, This means you 
only need to add 
minimal hardware 
to obtain a single 
application radio dispatch and E911 
console system. 


Demo our cost saving system software 
alt www.moducom.com or order a 
demo disk today at 818-764-1333 
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Technically Speaking 


VHF/800MHz interoperability 


By Harold Kinley 


Interoperability among various 
public safety agencies has been a 
goal of most U.S. states for some 
time. Many states are still working 
toward that goal. Many different ap- 
proaches can be taken to achieve 
this end. The intended purpose is 
to allow personnel of various agen- 
cies to communicate directly to co- 
ordinate efforts on a particular in- 
cident. Many agencies and states 
have spent millions in pursuit of 
this goal but still find themselves 
short of total interoperability. 

In South Carolina, a Motorola 


great panacea that it is thought to 
be by many. Current users of con- 
ventional VHF highband radio sys- 
tems (as well as conventional UHF) 
are generally satisfied with the cov- 
erage these systems provide. 

At least one agency that has a 
VHF highband system also has 
some radios on the 800MHz 
trunking system. Most of the com- 
ments from those users are nega- 
tive in regard to the 800MHz sys- 
tem. Instead, they rely on their old 
VHF system when the message 
must get through. Running a dual 
system requires 
two radios in 
each installa- 
tion—an expen- 


TX AUDIO IN sive proposition. 

Maybe the day 
RXAUDIOOUT | will come when 
PTT all public safety 
PROGRAMMABLE| @8eNCies (maybe 


even non-public 
safety) will be 
forced to move to 


Figure 1: This arrangement can be used to link two Maxtrac 300 radios to 
form a repeater. The resistors connectors receive audio to transmit audio. 


RADIO A 
151MHz 


REJECT RADIO B 
DUPLEXER 159MH2 
INTERFACE __ | 
WIRING 


Figure 2: The repeater/translator arrangment is shown 
here. The duplexer is a mobile-type reject duplexer. 
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SmartZone 800MHz system is be- 
ing built to achieve statewide coy- 
erage, supposedly. The intended 
goal is to have every agency (at 
least those involved with public 
safety) on this 800MHz system. 
However, one size does not fit all. 
The 800MHz system is not the 
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16-PIN CONNECTOR the 800MHz SyS- 
TO RADIO B tem. And, maybe 

a“ the completed 
800MHz system 

infrastructure 


will provide fair radio coverage state- 
wide. Even ifthat does happen, it will 
take a long time and lots of money 
from the agencies involved. So, what 
to do in the meantime? Let’s exam- 
ine a few options for the short term 
and maybe even for the long term. 


Conventional 800MHz 

Certain 800MHz frequencies 
have been designated for mutual 
aid on a national basis. These are 
used in conventional 800MHz op- 
eration. A common CTCSS (EIA’s 
continuous tone coded squelch sys- 
tem) tone of 156.7Hz is designated 
for all these frequencies. These stan- 
dard frequencies are listed in Table 
1. The ICALL frequency is used for 
calling to establish initial contact. 
Once contact is established, another 
agreed-upon channel is used for com- 


munications. 

Afew years ago, I built a VHF/VHF 
repeater or, more aptly, translator by 
configuring and linking two Motorola 
16-channel Maxtrac 300 radios. It 
seemed logical to do the same with a 
VHF/800MHz conventional setup. 
Using radios with the 16-pin acces- 


ANODE N.C. 
CATHODE COLLECTOR 
N.C, EMITTER 


Figure 3: This is the pinout for the 
ECG3044. When the diode is forward- 
biased, the light turns on the Darlington 
phototransistor. 


sory jack on the rear should be a 
cinch—I thought. Figure 1 shows 
how I configured the two VHF 
Maxtracs to form a repeater/trans- 
lator. Figure 2 shows how the over- 
all arrangement was configured. 

Next, pin 14 on the accessory con- 
nector on the rear of each radio was 
programmed to go low (near ground 
potential) with the reception of a sig- 
nal with the proper CTCSS tone. 
This is done in the radio program- 
ming software. 

With this setup in mind, I ordered 
a used 800MHz conventional 
Maxtrac radio to link with a VHF 
Maxtrac radio. However, when I re- 
ceived the radio I discovered that I 
couldn’t program the accessory pins 
because of a software issue. Further- 
more, I discovered that my manual 
didn’t cover the logic board in this 
radio. So now I was flying by the 


Contributing editor Kinley, MR7’s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with In- 
strumentation and Testing Techniques, which 
is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
His email address is Aatkinfey@charter.net. 
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Table 1: These frequencies have been 


designated for national use on 800MHz 


systems to encourage and facilitate interoperability. 
Designator Primary Use Base Frequency Mabie Offset 
ICALL cee ga 866.0125MHz —45MHz 
ITAC-1 Mutual aid #1 866.5125MHz i —45MHz | 
ITAC-2 Mutual aid #2 867.0125MHz —45MHz 
| ITAC-3 Mutual aid #3 867.5125MHz | —45MHz 
ITAC-4 Mutual aid #4 868.0125MHz —4ASMHz 


seat of my pants. 

At this point, it came down to try- 
ing to locate a point in the audio/ 
squelch circuitry that would go low 
with the application of an input 
signal with the proper CTCSS tone. 
How hard could it be? Just get out 
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the voltmeter and probe around 
until I found the right place. So, to 
begin, I fed the receiver input with 
a signal at the programmed fre- 
quency and with the proper CTCSS 
tone. While probing with the volt- 
meter all around the audio/squelch 


circuitry, I found a point that would 
go high (near +5V) with the appli- 
cation of the proper signal input 
and back to low with the removal 
of the signal—just the opposite of 
what I wanted. Further probing 
yielded no better results. 

After thinking about it for a while, 
I decided that this might be a good 
place to use an optoisolator. Yes, I 
know I could have used a simple 
transistor switch by using the +5V 
through a resistor to forward-bias 
the transistor. Still, I preferred the 
optoisolator arrangement. 

I recently built a PSK31 inter- 
face between my computer and 
ham radio by using an optoisolator 
for keying the radio from the com- 
puter serial port. The optoisolator 
prevents ground loops from caus- 
ing problems and it worked fine in 
that case. 

The optoisolator I used in this 
project was the ECG3044. The 
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mmunications between local, state, 
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= 800MHz radio’s 
ECG3044 

800MHz —>-s, oo VHE 16-pin acces- 

a! ye 7 15 sory connector 

a of cE - | is shown in red. 

RX AUDIO OUT AV Avs 2 |TX AUDIO IN Fi n bon the uae 
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TX AUDIO IN AVATAN, 11 |RX AUDIO OUT nected from the 

SPECIAL | L +3 |pr normal location 

PTT > 14 |pRoGRAMMaste 19 the radio 
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board that pro- 


Figure 4: This is the modified arrangement using the ECG3044 optoisolator 


to key the VHF radio from the 8O0MHz radio. 
| : | 
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Figure 5: The overall setup of the 
800MHz2/VHF translator is shown here. 


No duplexer is used; separate anten- 
nas are required. 


The wiring of the interface board on a simple perfo- 
rated project board from RadioShack. 


switched transistors are a 
Darlington pair. (See Figure 3 for 
the pin connection diagram of the 
optoisolator.) If you want to see a 
pdf file on the ECG3044, go to 
www.nteinc.com/specs/ 
3000t03099 and click on the pdf 
beside the 3044. The NTE3044 is 
the equivalent of the ECG3044. 
Figure 4 shows the details of the 
wiring of the interface between the 
two radios. Notice that pin 5 on the 
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duced the +5V 
after applying 
the proper re- 
ceiver input signal. 

When the 800MHz radio re- 
ceives a signal on frequency and 
with the proper CTCSS tone 
(156.7Hz), pin 5 will go high (near 
+5V). This is applied through a di- 
ode to the optoisolator input. The 
diode inside the optoisolator turns 
on and produces light. This light 
turns on the Darlington pair tran- 
sistor, which places the output (pin 
5) at near ground potential. This is 
applied to pin 3 of the 16-pin ac- 
cessory connector on the VHF ra- 
dio, thereby keying the transmit- 
ter of the VHF radio. 

Receive audio from the 800MHz 
radio (pin 11) is then fed to the 
VHF transmitter audio input (pin 
2) through the 2.2k resistor. Thus, 
an 800MHz transmission is heard 
in VHF receivers tuned to the fre- 
quency of the VHF radio in the 
translator configuration. The setup 
works bi-directionally. That is why 
we call it a translator although it 
is (technically speaking) a repeater. 

The photo shows the wiring of 
the interface board on a simple per- 
forated project board from Radio- 
Shack. It is housed in a small plas- 
tic box. Figure 5 shows the block dia- 
gram of the overall setup. Each ra- 
dio requires its own antenna—one 
for 800MHz and one for VHF. 


The SmartBridge 

The SmartBridge model SB-100 
is designed to provide a gateway to 
an 800MHz SmartZone or Smart- 
Net trunking system from a con- 
ventional VHF/UHF radio system. 
The basic operation is similar in 


nature to the setup previously de- 
scribed but far more sophisticated. 
A radio base station in the conyen- 
tional VHF/UHF system is inter- 
faced with an 800MHz trunking 
radio. For example, for the 
SmartZone link a Motorola MCS8- 
2000 might be used to serve as the 
gateway into the 800MHz 
trunking system. 

The SmartBridge SB-100 is from 
Radio Systems Technologies of Aus- 
tralia. For more information on this 
product check out the company’s 
Web site at www.rstradio.com/ 
sb100/sb100datasheet.html. 


The ACU-1000 

The ACU-1000 interconnect 
from JPS Communications of Ra- 
leigh, NC, is yet another way to fa- 
cilitate interoperability. For com- 
plete details on this device visit the 
Web site at www.jps.com/prod- 
ucts/prodinfo/acu1000.html. For 
related information on this and 
other interoperability information 
visit these Web sites: 

(J www.agileprogram.org/documents/ 
acu1000/acu1000memo.html 
4) www.agileprogram.org. 

Another recommended site is 
www.pswn.gov. Lots of good infor- 
mation on this topic can be found 
on the Web. 

As you can see, many methods can 
achieve interoperability. These range 
from the simple translator using mo- 
bile radios to fairly sophisticated sys- 
tems such as those from Radio Sys- 
tems Technologies and JPS Commu- 
nications. It is wise to investigate all 
the options before taking the ulti- 
mate plunge. As the old saying goes: 
“Look before you leap.” 

Until next time—stay tuned! @ 


Correction 


In the January 2002 “Technically 
Speaking” column, the interference 
story submitted by David Parcigneau, 
radio inspector with the Department 
of Communications in Montreal, con- 
tained an error. 

The trunking system to which he 
referred was not used by the Montreal 
police, but rather by a regular com- 
mercial service provider. 
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Is the smart battery a help— 
or a deterrent? 


Explore the advantages and disadvantages of the smart battery that communicates 
with the charger and user and supports specific applications. 


By lsidor Buchmann 


speaker at a battery semi- 

nar remarked that, “The bat- 

ery is a wild animal, and 
artificial intelligence domesti- 
cates it.” 

An ordinary or “dumb” battery 
has the inherent problem of not 
displaying the amount of reserve 
energy it holds. Neither weight, 
color nor size provide any indica- 
tion of the battery’s state-of-charge 
(SoC) and state-of-health (SoH). 
The user is at the mercy of the bat- 
tery when pulling a freshly charged 
battery from the charger. 


Data 


101000100 


Figure 1: Single-wire system of a ‘smart’ 
battery. Only one wire is needed for 
data communications. Rather than sup- 
plying the clock signal from the out- 
side, the battery includes an embedded 
clock generator. For safety reasons, most 
battery manufacturers run a separate 
wire for temperature sensing. 
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Help is at hand. An increasing 
number of today’s rechargeable 
batteries are made “smart.” 
Equipped with a microchip, these 
batteries can communicate with 
the charger and user alike to pro- 
vide statistical information. Typi- 
cal applications for smart batter- 
ies are notebook computers and 
video cameras. Increasingly, these 
batteries are also used in ad- 
vanced biomedical devices and de- 
fense applications. 

There are several types of 
smart batteries, each offering dif- 
ferent complexities, performance 
and cost. The most basic smart 
battery may only contain a chip 
to identify its chemistry and tell 
the charger which charge algo- 
rithm to apply. Other batteries 
claim to be smart simply because 
they provide protection from over- 
charging, under-discharging and 
short-circuiting. In the eyes of the 
Smart Battery System forum, 
however, these batteries cannot 
be called smart. 

What, then, makes a battery 
smart? Definitions still vary 
among organizations and manu- 
facturers. The SBS forum states 
that a smart battery must be able 
to provide SoC indications. In 
1990, Benchmarg was the first 
company to commercialize the con- 
cept of the battery fuel gauge tech- 
nology. Today, several manufactur- 
ers produce chips to make the bat- 
tery smart. 

During the early 1990s, numer- 
ous smart battery architectures 
emerged. They range from the 
single-wire system, the two-wire 
system and the system manage- 


ment bus. Most two-wire systems 
are based on the SMBus protocol. 


The single-wire bus 

The single-wire system is the 
simpler of the two and delivers the 
data communications through one 
wire. A battery equipped with the 
single-wire system uses only three 
wires: the positive and negative 
battery terminals and the data ter- 
minal. For safety reasons, most 
battery manufacturers run a sepa- 
rate wire for temperature sensing. 
Figure 1 shows the layout of a 
single-wire system. 

The modern single-wire system 
stores battery-specific data and 
tracks battery characteristics, in- 
cluding temperature, voltage, cur- 
rent and remaining charge. Be- 
cause of simplicity and low hard- 
ware cost, the single wire enjoys a 
broad market acceptance for high- 
end mobile phones, two-way radios 
and camcorders. 

Most single-wire systems do not 
have acommon form factor; neither 
do they lend themselves to stan- 
dardized SoH measurements. This 
produces problems for a universal 
charger concept. The Benchmarg 
single-wire solution, for example, 
cannot measure current directly; it 
must be extracted from a change 
in capacity over time. 

On a further drawback, the 
single-wire bus allows battery SoH 
measurement only when the host 
is “married” to a designated battery 
pack. Such a fixed, host-battery 


Buchmann is the founder and chief execu- 
tive of Cadex Electronics, Richmond, British 
Columbia, Canada. 
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relationship is feasible with note- 
book computers, mobile phones or 
video cameras, provided the appro- 
priate OEM battery is used. Any 
discrepancy in the battery type 
from the original will make the 
system unreliable or will provide 
false readings. 


The SMBus 

The SMBus is the most complete 
of all systems. It represents a large 
effort from the portable electronic 
industry to standardize to one com- 
munications protocol and one set 
of data. The SMBus is a two-wire 
interface system—one_ wire 
handles the data, the second is the 
clock. It uses the I?C defined by 
Philips as its backbone. 

The Duracell/Intel SBS, which is 
in use today, was standardized in 
1993. In previous years, computer 
manufacturers developed their 


own proprietary smart batteries. 
With the new SBS specification, a 
broader interface standard is made 
possible. This reduces the hurdles 
of interfering with patents and in- 
tellectual properties. Figure 2 
shows the layout of the two-wire 
SMBus system. 

In spite of the agreed standard, 
many large computer manufac- 
turers, such as IBM, Compaq and 
Toshiba, have retained their pro- 
prietary batteries. The reason for 
going their own way is partly due 
to safety, performance and form 
factor. Manufacturers claim that 
they cannot guarantee safe and 
enduring performance if a non- 
brand battery is used. To make 
the equipment as compact as pos- 
sible, the manufacturers explain 
that the common form-factor bat- 
tery does not optimally fit their 
available space. Perhaps the 
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Figure 2: Two-wire SMBus system. The 
SMBus is based on a two-wire system 
using a standardized communications 
protocol, This system lends itself to stan- 
dardized state-of-charge and state-of- 
health measurements. 


Anything You Say... 
Can and Will 
Be Used Against You 


If you think what you say on your radio is only being heard by your partners 
in law enforcement . .. think again. Without voice privacy your radio com- 
munication is broadcast for anyone within range to hear. 

That's why Transcrypt Secure Technologies specializes in providing voice 


privacy for new and existing radio systems. Unlike other methods of voice 
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402-474-4800 


www. transeryplcom 


security, Transcrypt Secure Technologies’ 
scrambling technology adapts to almost 
any analog radio. Whether your commu- 
nication system is comprised of a single 
brand of radio or several brands, our 
modules secure voice audio and deter vir- 
tually all unwanted listeners. 
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leading motive for using their pro- 
prietary batteries is pricing. In 
the absence of competition, these 
batteries can be sold for a pre- 
mium price. 

The objective behind the SMBus 
battery is to remove the charge 


control from the charger and assign 
it to the battery. With a true SMBus 
system, the battery becomes the 
master and the charger serves as a 
slave that must follow the dictates 
of the battery. This is based on 
concerns about charger quality, 


for two-way radios 
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= offers a full line of audio 
accessories for two-way 
radios, including remote 
speaker microphones, 
mini-boom mics, throat 
mics, earphones, 
surveillance kits, and other 
types of audio accessories, 
We have a range of 
products available for light 
to medium duty industrial 
and public safety 
applications and models 
that are compatible with 
most major brands of 
portable radio, including 
Motorola, Kenwood, Icom, 
and Vertex/Standard, justto 
name afew. More than just 
offering microphones, we 
offer solutions for your audio 
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compatibility with new and old 
battery chemistries, administra- 
tion of the correct amount of 
charge currents and accurate full- 
charge detection. Controlled 
charging makes sense when con- 
sidering that some battery packs 
share the same footprint but con- 
tain radically different chemis- 
tries. 

The SMBus system allows new 
battery chemistries to be intro- 
duced without the charger becom- 
ing obsolete. Because the battery 
controls the charger, the battery 
manages the voltage and current 
levels, as well as the cut-off thresh- 
olds. The user does not need to 
know which battery chemistry is 
being used. 

An SMBus battery contains per- 
manent and temporary data. The 
permanent data are programmed 
into the battery at the time of manu- 
facturing and include battery ID 
number, battery type, serial number, 
manufacturer's name and date of 
manufacture. The temporary data 
are acquired during use and consist 
of cycle count, user pattern and 
maintenance requirements. Some of 
the temporary data are being re- 
placed and renewed during the life 
of the battery. 

The SMBus is divided into Levels 
1, 2 and 3. Level 1 has been elimi- 
nated because it does not provide 
chemistry-independent charging. 
Level 2 is designed for in- 
circuit charging. A laptop that 
charges its battery within the unit 
is a typical example of Level 2. An- 
other Level 2 application is a battery 
that contains the charging circuit 
within the pack. Level 3 is reserved 
for full-featured external chargers. 

External Level 3 chargers are 
complex and expensive. Some 
lower-cost chargers have emerged 
that accommodate SMBus batter- 
ies but are not fully SBS-compli- 
ant. Manufacturers of SMBus 
batteries do not readily endorse 
this shortcut. Safety is always a 
concern, but customers prefer 
these economy chargers because 
of lower price. 

Serious industrial battery users 
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AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs.) 
$S-10 i, WAx6x9 3.2 
SS-12 10 %x6x9 3.4 
$S-18 15 1% xX6xg 3.6 
$S-25 20 2QAx7 x 9% 

SS-30 25 SAX7 x 9% 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 

MODEL CONT, (Amps) Ics SIZE (inches) 

SS-25M" 20 25 24x7 x 9% 
25 SUX7TxD% 


RACKMOUNT SWITCHING POWER SUPPLIES 
CONT. (Amps) SIZE (inches) 
7 3%x 19x 9% 
10 34x 19x Sh 
15 3Ax 19x 9% 
20 SAX 19x 9% 
25 3%x 19x 9% 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs,} 
SRM-25M 20 3% x 19x 9% 6.5 
SRM-30M 25 8% x19 x 9% 7.0 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 

MODEL CONT. (Amps) Ics SIZE (inches) Wt.(Ibs.) 
SRM-25-2 20 25 3% x 19 x 9% 10.5 
SRM-30-2 25 30 3% x 19 x 9% 11.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) Ics SIZE (Inches) Wt.(Ibs.) 
SRM-25M-2 20 25 BAX 19x 9% 10.5 
SRM-30M-2 25 30 3% x 19 x 9% 11.0 
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EF JOHNSON AVENGER GX-MC41 $S-10GX, SS-12GX 
EF JOHNSON AVENGER GX-MC42 $S-18GX 

EF JOHNSON GT-ML81 $S-12EFJ 

EF JOHNSON GT-ML83 SS-18EFJ 

EF JOHNSON 9800 SERIES SS-10-EFJ-96, SS-12-EFJ-98, SS-18-EFJ-98 
GE MARC SERIES $8-12MC 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES $S-10MG, SS-12MG 

ICOM IC-F11020 & IC-F2020 SS-101F, SS-121F 

KENWOOD TK760, 762, 840, 860, 940, 941 $S-10TK 

KENWOOD TK760H, 762H $S-12TK OR SS-18TK 

MOTOROLA LOW POWER SMSO, SM120, & GTX SS-10SM/GTX 

MOTOROLA HIGH POWER SM50, SM120, & GTX SS-10SM/GTX, SS-12SM/GTX, SS-1BSM/GTX 
MOTOROLA RADIUS & GM 300 SS-10RA 

MOTOROLA RADIUS & GM 300 S8-12RA 

MOTOROLA RADIUS & GM 300 SS-18RA 

UNIDEN SMH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 $S-10V, SS-12V, SS-18V 
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Figure 3: 35 and 202 series smart bat- 
teries featuring SMBus. Available in 
NiCd, NiMH and Li-ion chemistries, 
these batteries are used for laptops, bio- 
medical instruments and survey equip- 
ment. A non-SMBus (dumb) version 
with same footprint is also available. 


Figure 4: State-of-charge readout of a 
‘smart’ battery. Although the state-of- 
charge is displayed, the state-of-health 
and its predicted run time are unknown. 


operating biomedical instruments, 
data collection devices and survey 
equipment use Level 3 chargers 
with full-fledged charge protocol. 
No shortcuts are applied. To ensure 
compatibility, the charger and 
battery are matched, and only ap- 
proved packs are used. The need 
to test and approve the marriage 
between a specific battery and 
charger is unfortunate given that 
the smart battery is intended to 
be universal. 

Among the most popular SMBus 
batteries for portable computers 
are the 35 and 202 form factors. 
Manufactured by Sony, Hitachi, 
GP Batteries, Moltech, Moli En- 
ergy and many others, this battery 
works (should work) in all por- 
table equipment designed for this 
system. Figure 3 illustrates the 35 
and 202 series smart batteries. Al- 
though the 35 has a smaller foot- 
print compared to the “202,” most 
chargers are designed to accommo- 
date all sizes. A non-SMBus 
(dumb) version with same foot- 
print is also available. 


Negatives of the smart battery 
As does any good invention, the 
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smart battery has some serious 
downsides. For starters, the smart 
battery, especially the SMBus, 
costs about 25% more than the 
dumb equivalent. In addition, the 
smart battery was intended to 
simplify the charger, but a full- 
fledged Level 3 charger costs sub- 
stantially more than a regular 
dumb model. 

A more serious issue is main- 
tenance requirements, better 
known as capacity re-learning. 
This is needed on a regular basis 
to calibrate the battery. The engi- 
neering manager of Moli Energy, 
a large Li-ion cell manufacturer, 
commented, “With the Li-ion bat- 
tery, we have eliminated the 
memory effect, but are we intro- 
ducing digital memory with the 
SMBus battery?” 

Why is calibration needed? The 
answer is to correct the tracking 
errors that occur between the bat- 
tery and the digital sensing cir- 
cuit during use. The most ideal 
battery use, as far as fuel-gauge 
accuracy is concerned, is a full 
charge followed by a full dis- 
charge at a constant 1C rate. In 
such a case, the tracking error 
reduces to less than 1% per cycle. 
In real life, a battery might be 
discharged for only a few minutes 
at a time and more commonly at 
a lower C-rate than 1C. Worst of 
all, the load may be uneven and 
vary drastically. Eventually, the 
true capacity of the battery no 
longer synchronizes with the fuel 
gauge, and a full charge and dis- 
charge is needed to re-learn or 
calibrate the battery. 

How often is calibration needed? 
The answer lies in the type of bat- 
tery application. For practical pur- 
poses, a calibration is recom- 
mended once every three months 
or after every 40 short cycles. Long 
storage also contributes to errors 
because the circuit cannot accu- 
rately compensate for self- 
discharge. After extensive storage, 
a calibration cycle is recommended 
prior to use, 

Many applications apply a full 
discharge as part of regular use. If 
this occurs regularly, no additional 


calibration is needed. If a full dis- 
charge has not occurred for a few 
months and the user notices the 
fuel gauge losing accuracy, a delib- 
erate full discharge on the equip- 
ment is recommended. Some intel- 
ligent equipment advises the user 
when a calibrating discharge is 
needed. This condition is revealed 
by measuring the tracking error 
and estimating the discrepancy 
between the fuel gauge reading 
and that of the chemical battery. 

What happens if the battery is 
not calibrated regularly? Can such 
a battery be used in confidence? 
Most smart battery chargers obey 
the dictates of the cells rather than 
the electronic circuit. In this case, 
the battery will be fully charged 
regardless of the fuel gauge setting. 
Such a battery can function nor- 
mally, but the digital readout will 
be inaccurate. If not corrected, the 
fuel gauge information simply be- 
comes a nuisance. 

The level of non-compliance is 
another problem with the smart 
battery, in particular the SMBus. 
Unlike other tightly regulated stan- 
dards, the SMBus protocol allows 
some variations. This may cause 
problems with existing chargers, 
and the SMBus battery should be 
checked for compatibility before use. 
Ironically, the more features that 
are added to the SMBus charger 
and battery, the higher the likeli- 
hood of incompatibilities. 


The state-of-charge indicator 

Most SMBus batteries are 
equipped with a charge level indi- 
cator. When pressing an SoC but- 
ton on a battery that is fully 
charged, all signal lights illumi- 
nate. On a partially discharged 
battery, half the lights illuminate, 
and on an empty battery, all lights 
remain dark. Figure 4 shows such 
a fuel gauge. 

While SoC information dis- 
played on a battery or computer 
screen is helpful, the fuel gauge 
resets to 100% each time the bat- 
tery is recharged, regardless of the 
battery's SoH. A serious miscount 
occurs if an aged battery shows 
100% after a full charge, when in 
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Figure 5; Battery charge capacity, Three 
imaginary sections of a battery consist- 
ing of available energy, empty zone and 
rock content. With use and age, the rock 
content grows. Without regular main- 
tenance, the user may end up carrying 
rocks instead of batteries. 


fact the charge acceptance has 
dropped to 50% or less. The ques- 
tion remains: “100% of what?” A 
user unfamiliar with this battery 
has little information about the 
runtime of the pack. 


The tri-state fuel gauge 

The battery cannot be evaluated 
without knowing its state-of- 
health. Three information levels 
are needed: SoC, SoH and the 
empty portion that can be refilled. 
Figure 5 illustrates the three 
imaginary sections consisting of 
the empty zone, available energy 
and rock content. 

How can the three levels of a 
battery be measured and made vis- 
ible to the user? While the SoC is 
relatively simple to produce, mea- 
suring the SoH is more complex. 
Here is how it works: 

At the time of manufacture, each 
SMBus battery is given its speci- 
fied SoH status, which is 100% by 
default. This information is perma- 
nently programmed into the pack 
and does not change. With each 
charge, the battery resets to the 
full-charge status. During dis- 
charge, the energy units (coulombs) 
are counted and compared against 
the 100% setting. A perfect bat- 
tery would indicate 100% ona 
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calibrated fuel gauge. As the bat- 
tery ages and the charge accep- 
tance drops, the SoH begins to in- 
dicate lower readings. The discrep- 
ancy between the factory-set 100% 
and the actual delivered coulombs 
is used to calculate the SoH. 


Knowing the SoC and SoH, a 
simple linear display can be made. 
The SoC is indicated with green 
LEDs; the empty part remains 
dark; and the unusable part is 
shown with red LEDs. Figure 6 
shows such a tri-state fuel gauge. 
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Figure 6: Tri-state fuel gauge. The Battery Health Gauge reads the ‘learned’ 
battery information available on the SMBus and displays it on a multicolored LED 
bar. The illustration shows a partially discharged battery of 50% SoC with a 20% 
empty portion and an unusable portion of 30%. 


Figure 7. This Level 3 charger serves 
as charger, conditioner and quality- 
control system. It reads the battery's 
true state of health and flags those that 
fall below the set target capacity. Each 
bay operates independently and 
charges NiCd, NiMH and Li-ion chem- 
istries in about three hours. Dumb 
batteries can also be charged, but no 
SoH information is available. 


As an alternative, the colored bar 
display may be replaced with a 
numeric display indicating SoH 
and SoC. The practical location to 
place the tri-state fuel gauge is on 
the charger. 


The target capacity selector 

For users that simply need a go/ 
no-go answer, chargers are avail- 
able that feature a target capac- 
ity selector. Adjustable to 60%, 
70% or 80%, the target capacity 
selector acts as a performance 
check and flags batteries that do 
not meet set requirements. 

If a battery falls below target, 
the charger triggers the condition 
light. The user is prompted to press 
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the condition button to calibrate 
and condition the battery by apply- 
ing a charge/discharge/charge 
cycle. If the battery does not re- 
cover, the fail light illuminates, in- 
dicating that the battery should be 
replaced. A green ready light en- 
sures that the battery meets the 
required performance level. Fig- 
ure 7 illustrates a two-bay Cadex 
charger featuring the target ca- 
pacity selector and discharge cir- 
cuit. This unit is based on Level 
3 and services both SMBus and 
dumb batteries. SoH readings are 
only available when servicing 
SMBus batteries. 

By allowing the user to set the 
desired battery performance level, 
the question is raised as to what 
level to select. The answer is gov- 
erned by the applications, reliabil- 
ity standards and cost policies. 

A practical target capacity set- 
ting for most applications is 80%. 
Decreasing the threshold to 70% 
will lower the performance stan- 
dard but pass more batteries. A di- 
rect cost saving will result. The 60% 
level may suit those users who run 
a low-budget operation, have ready 
access to replacement batteries and 
can live with shorter, less predict- 
able run times. It should be noted 
that the batteries are always 
charged to 100%, regardless of the 
target setting. The target capacity 
simply refers to the amount of 
charge the battery has delivered on 
the last discharge. 

SMBus battery technology is 
predominantly used for higher- 
level industrial applications. Im- 
provements in the smart battery 
system, such as higher accuracies 


and self-calibration will likely in- 
crease the appeal of the smart 
battery. Endorsement by large soft- 
ware manufacturers such as 
Microsoft will entice PC manufac- 
turers to make full use of these 
powerful features. 

Smart battery technology has 
not received the widespread ac- 
ceptance that battery manufac- 
turers had hoped. Some engineers 
go so far as to suggest that the 
SMBus battery is a “misguided 
principle.” Design engineers may 
not have fully understood the 
complexity of charging batteries 
in the incubation period of the 
smart battery. Manufacturers of 
SMBus chargers are left to clean 
up the mess. 

One main drawback of the smart 
battery is high price. In the early 
1990s, when the SMBus battery 
was conceived, price may not have 
been as critical as it is today. Now, 
buyers want scaled-down products 
that are economically priced and 
perform the function intended. In 
the competitive mobile phone mar- 
ket, for example, the features of- 
fered by the SMBus would be con- 
sidered overkill. 

Despite teething problems and 
relatively high costs, the smart bat- 
tery will continue to fill a critical 
market segment. Unless innovative 
improvements are made and 
manufacturing costs are drastically 
reduced, this market will be re- 
served for high-level industrial 
applications only. a 


This article contains excerpts from 
the second edition book entitled Bat- 
teries in a Portable World — A Hand- 
book on Rechargeable Batteries for 
Non-Engineers. In the book, Buchmann 
evaluates the batteries in everyday use 
and explains their strengths and weak- 
nesses in laymen’s terms. The 300-page 
book is available from Cadex Electron- 
ics through book@cadex.com, tel. 604- 
231-7777 or most bookstores. For ad- 
ditional information on battery technol- 
ogy visit www.buchmann.ca. 
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Failure to communicate 


Working on an 18-month timetable vs. Nextel’s six-month plan, APCO’s Project 39 
committee catalogs 800MHz interference issues, seeks practical short-term and 
long-term solutions—and needs funding. 


By Don Bishop 


hen police officers cannot 
use their 800MHz radios 
to call for back-up and 


firefighters are unable to use their 
radios to communicate across short 
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mays 
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radio systems and cellular systems, 
interference resolution becomes a 
high priority. 

“Commercial digital systems” 
usually means cellular-style net- 


Mounted on a WCCCA Technical Services Department vehicle, the test set-up was 
positioned 300 yards from each cell site to measure the RSS! voltage in the por- 


table transceiver as an indication of intermodulation interference. 


distances separating them, it 
brings attention to shortcomings in 
radio communications. 
Sometimes the communications 
failures can be traced to inad- 
equate system design. But when 
public safety radio communications 
fail because of interference from 
other radio communications sys- 
tems, including commercial digital 


Bishop is editorial director, His email ts 
dbishop @primediabusiness.com. 
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works operated by Nextel Commu- 
nications, Reston, VA, and “cellu- 
lar systems” are those operated on 
the A and B frequency bands above 
the 800MHz public safety fre- 
quency bands. 


In April 2001, the Association of 


Public-Safety Communications Of- 
ficials—International formed the 
Project 39 Committee with the mis- 
sion to provide multiple solutions 
at six-month, 12-month and 18- 
month benchmarks. The committee 


first met in August 2001 at the 
APCO national conference. In De- 
cember 2001, the committee filed 
an interim report with the FCC 
that detailed short-term solutions 
that have proven effective. 


Long-term solution 

Project 39 and Nextel are also 
seeking a long-term solution. In 
November 2001, Nextel asked the 
FCC to initiate a six-month pro- 
ceeding to adopt new regulations 
that would reallocate radio spec- 
trum among various users in a way 
that the company said could re- 
solve the interference. Project 39's 
goals include cataloging current in- 
terference within six months and 
identifying short-term solutions 
within 12 months and long-term 
solutions within 18 months, 

The interim report detailed in- 
terference in 28 states. The chair- 
person, RoxAnn Brown, said that 
the committee is attempting to 
verify each and every interfer- 
ence report. 

Brown consults the Washington 
County Consolidated Communica- 
tions Agency in Beaverton, OR, 
where she served as the agency’s 
director for more than six years 
before resigning in December 2001. 
WCCCA has extensive experience 
with interference from Nextel. Its 
technical systems manager, Joe 
Kuran, can be credited with first 
identifying Nextel signals as an 
interference source, 

Brown has praised Nextel for 
implementing an effective short- 
term solution for the benefit of 
WCCCA. Kuran has detailed in the 
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interim report a modification to the 
Motorola MTS2000 radio that re- 
duces its internally generated 
intermodulation interference. 

Brown said that Nextel has re- 
duced its cell site transmitter 
power in some locations by as much 
as 70% and has selectively removed 
channels it uses to eliminate inter- 
ference to WCCCA system users. 
She said that WCCCA was sur- 
prised to learn that sideband noise 
from Nextel transmitters was not 
the primary cause of interference, 
nor was receiver overload. Re- 
ceiver-generated intermodulation 
products account for most of the 
interference—although when it is 
eliminated, remaining sideband 
noise and receiver desensitization 
are sometimes evident. 


Receiver-generated intermod 

In the interim report, Kuran de- 
scribed the classic use of antenna 
input attenuation to confirm re- 
ceiver-generated intermodulation 
products. Nextel has characterized 
a solution involving power reduc- 
tion and channel use limitations as 
“short-term.” Kuran reported that 
Nextel limited its operations in this 
way at 200 sites in the WCCCA 
service area. 

With Nextel’s exclusive contribu- 
tion to receiver-generated inter- 
modulation interference under con- 
trol, WCCCA found that Nextel and 
A-band AT&T Wireless signals 
from cell sites within a quarter 
mile of each other mix in the pub- 
lic safety receivers to cause the 
same problem. 

Brown said that AT&T Wireless 
initially seemed reluctant to nego- 
tiate a solution. But when she told 
the AT&T Wireless representative 
that Nextel’s connection with pub- 
lic safety radio interference had 


been profiled on the front page of 


USA Today and that “AT&T Wire- 
less could be next; all of a sudden, 
they came to the table,” she said. 

Kuran also found that substi- 
tuting a seven-cent capacitor for 
a PIN diode in the MTS2000 re- 
duces the receiver-generated inter- 
ference by 7dB to 10dB, a signifi- 
cant improvement. 
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Yet receiver improvements do 
not seem to hold the key to resoly- 
ing the interference. Kuran pointed 
out that the receiver meets high- 
quality standards with an 
intermodulation specification of 
70dB. A higher specification would 


Interference Resolution 


be impractical unless a user would 
submit to carrying an external bat- 
tery pack to power a high-power 
injection oscillator in the receiver. 

The prospect of shortened bat- 
tery life overrules sharper filters 
that might narrow a front end 
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Figure 1. The test set-up Joe Kuran used to measure receiver-generated intermodulation interference in the Motorola 
MTS2000 portable transceiver found that an RSSI voltage of 1.7 or greater indicated the radio was getting hit with high- 


level intermodulation. 
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Positions on 800MHz interference resolution 


Nextel Communications would move 
its systems to the NPSPAC frequencies; 
move public safety systems to the lower 
end of the 800MHz band, double its al- 
location, and pay $500 million of its ex- 
penses; change the status of business, 
industrial/land transportation and non- 
cellular SMR systems at 800MHz to “sec- 
ondary” while offering them replacement 
spectrum at 7OOMHz and 900MHz with 
relocation at their own expense—and 
Nextel would receive 10MHz in the 
2.1GHz mobile satellite band reallocated 
for cellular use, 

Seven trade associations represent- 
ing public safety organizations charac- 
terize Nextel’s proposal as a “major step 
in the right direction” and call on the 
FCC to give it “serious and expedited 
consideration.” 

Daigneault Communications and the Li- 
censing Assistance Office ask that the FCC 
put the Nextel proposal on public notice 
and then issue a Notice of Inquiry seeking 
comment. About Nextel’s desire to have a 
reallocation of frequencies codified in the 
FCC rules within six months, Daigneault 
and LAO suggest: “It is not clear, however, 
that such a hasty implementation would 
serve the public interest.” 

Washington attorney Dennis C. Brown 


designed to receive 851MHz- 
869MHz. The filter response 
doesn’t roll off much below 
880MHz, leaving it more open to A- 
band cellular signals. 

“The better the filter, the shorter 
the battery life. Public safety likes 
to see a 10-hour battery life,” Kuran 
said in the interim report. 


Brown at PSWN 

Speaking to an audience at the 
Public Safety Wireless Network 
conference in Charleston, SC, on 
Jan. 30, Brown identified some ad- 
ditional points involving the inter- 
ference problem. 

She acknowledged Nextel’s 
white paper that proposes a whole- 
sale reallocation of public safety, 
commercial, business, industrial/ 
land transportation and mobile 
satellite frequencies. She described 
APCO as “cautiously optimistic” 
and discounted published articles 
that said a public safety coalition 
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suggests that all 800MHz systems, includ- 
ing public safety, be reclassified as “com- 
mercial,” which would allow Nextel the op- 
portunity to negotiate buy-outs, frequency 
swaps or other alternatives at prices accept- 
able to incumbents. 

The National Association of Manufactur- 
ers and the Manufacturers Radio Frequency 
Advisory Committee prefer that public safety 
be given the lower end of the 800MHz band, 
business users the middle of the band and 
Nextel the upper end, to minimize frequency 
relocation expense. 

Milbank Communications, Milbank, SD, 
urges the FCC to reject Nextel’s proposal, 
noting that Nextel has yet to complete a pre- 
vious system relocation plan. Gene Johnsen 
asks that any solution “not result in the whole- 
sale eviction of private wireless systems from 
the 800MHz band.” 

United Airlines estimates it would cost $2 
million or more to relocate its Denver Inter- 
national Airport radio system to the 
700MHz or 900MHz band and points out 
that no suitable equipment is available for 
the 700MHz and that the 9OOMHz band 
is overcrowded. 

Kay Communications, Sulphur, LA, says it 
would have to go out of business if faced 
with the $1 million expense of replacing its 
petrochemical and public safety customers’ 


supports the reallocation proposed 
in the white paper. 

Brown said the public safety 
community has sought contiguous 
spectrum since the 1980s. She said 
the plan embodied in the white pa- 
per offers contiguous spectrum, but 
not necessarily in the right way or 
in the only way. 

“We want the FCC to issue a No- 
tice of Proposed Rulemaking, and 
then we can beat the heck out of it. 
As long as we merely write letters 
to the FCC about the interference, 
what do we get repaired? Not much,” 
she said. 

Brown said that the APCO Web 
page that has been used to collect 
data related to the interference 
problem doesn’t ask all of the ques- 
tions for which the Project 39 com- 
mittee needs answers. 

Ron Hasareth, APCO’s staff li- 
aison to the committee, confirmed 
that lack of funding has hampered 
efforts to construct a new Web 


Interference Resolution 


radios, and questions Nextel's ability to 
supply replacement spectrum in the 
7OO0MHz and 900MHz bands in the first 
place. “Nextel's current licensing assign- 
ments in these bands are not available 
on a nationwide basis,” Kay’s letter to the 
FCC reads. 

Taxi Equipment Company, Gardena, 
CA, echos the comments of Milbank, 
United Airlines and Kay, and places its sys- 
tem relocation expense at $2 million. 

Pegasus Guard Band LLC, licensee of 
34 guard band authorizations in the 
7O00MHz band, despite having no 
discernable plan for using its frequencies, 
protests that Nextel’s plan would alter the 
equipment supply for the guard band and 
the demand for services. 

Boeing puts its relocation cost at $50 
million and, as a mobile satellite licensee, 
objects to a reallocation of mobile satellite 
frequencies to Nextel to use for cellular 
service. Boeing supports the NAM/ 
MRFAC plan and forecasts the submis- 
sion of other acceptable alternatives. 

Motient, Reston, VA, says: “Incredibly, 
Nextel's plan fails to address Motient and 
how the needs of its 250,000 customers 
will be met while essentially requiring 
Motient to pay the price—a very steep 
price—for the interference sins of others.” 


page. Brown said that APCO has 
spent about $52,000 so far on 
Project 39, despite the fact that 
APCO had not budgeted for the 
committee’s expenses. 

“We're off to a good start, and 
we've accomplished a lot in short 
time. We can do it in two years, but 
we have to fund it,” Brown said. “We 
don’t want this thing to drag on.” 
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Transmission Line Basics 


Technical techniques: 
A primer for transmission lines 


Part II—An understanding of transmission lines and tips on using them as transformers 
and filters can help techs properly configure feedlines and even solve some problems. 


By Patrick E. Buller 


ne of the most fascinating 
ypes of transmission lines 
is the waveguide. Radio 


waves—if confined within a hollow 
tube of conducting material and if 
the dimensions of the tube are 


PLATE IS INFINITE # 
SHORTED SECTIONS 
OF \/4 STUBS 


Figure 1. Waveguide-—derivation from two-wire 


balanced line. 


MAGNETIC FIELD (H) 
——* ELECTRIC FIELD (E) 


Figure 2. Field configuration for a TE 10 wave. 


appropriate for the frequency of op- 
eration—will travel the length of 
the tube with little loss. Such a tube 
is a waveguide. It comes in three 
physical forms: rectangular, ellip- 
tical and circular. 
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Rigid waveguide 

Rectangular is the most com- 
mon waveguide form in the radar 
industry. Elliptical is used for ter- 
restrial microwave. Circular was 
most popular for the long-haul, 
high density, point-to-point micro- 
wave service such as AT&T. Ra- 
dio energy travels within this con- 
fined area by reflecting off the 
sidewalls of the guide. The reflec- 
tions occur so that the electric and 
magnetic fields of the waves set up 
a definite pattern within the guide. 
These patterns are called modes. 

In addition, every mode has a 
cutoff frequency. This is the lowest 
frequency that will propagate down 
the waveguide. The lowest fre- 
quency that can travel through the 
waveguide is called the dominant 
mode. A dominant mode is the fre- 
quency that has a wavelength 
equal to twice the width of the 
guide. This mode has the simplest 
field pattern and is not as suscep- 
tible to impedance mismatches and 
reflections as the more complex 
modes. Usually, a rectangular 
guide has a width greater than half 
a wavelength but no more than one 
wavelength, and the height is half 
this width. 

Arectangular waveguide can be 
thought of as a special case of a 
two-wire transmission line sup- 
ported by quarterwave shorted 
stubs as shown in Figure 1. The 
voltage is a maximum at the cen- 
ter point corresponding to the 
imaginary two wires and a voltage 
minimum at the shorted ends. 

Figure 2 shows the transverse 
electrical TE 10 mode. It’s char- 
acterized by the fact that the 


electric vector (E vector) is always 
perpendicular to the direction of 
propagation. Note that the electric 
“Ek” field exists within the wave- 
guide and is maximum in the cen- 
ter and zero at the ends. From this 
we can see that the “E” field is the 
voltage field. 

Energy is inserted or removed 
by a simple probe spaced a quar- 
ter-wavelength from a shorted 
end of waveguide and at the cen- 
ter of the guide as shown in Fig- 
ure 3. The probe is considered 
a quarterwave antenna with 
ground plane because the entire 
waveguide is made of conductive 
material, usually oxygen-free 
high conductivity copper. Remem- 
ber, to make an antenna broad- 
band, increase its diameter or add 
capacity. Most coax-to-waveguide 
adaptors have the quarterwave 
antenna captured in a polysty- 
rene tube that not only fixes the 
probe, but also adds a sufficient 
amount of capacity making it a 
broadband antenna. 

A contributing factor of efficient 
wave propagation within a hollow 
waveguide is not having any 
abrupt change in the physical di- 
mensions. In other words, dents or 
foreign material within the 
waveguide disturb the E and H 
field causing reflections that result 
in a standing wave pattern. Any 
system using a waveguide is most 


Buller is a special projects engineer for 
Tacoma Power, Tacoma, WA. For many years, 
he served as an electronics design engineer 
for the Washington State Patrol. He is a mem- 
ber of IEEE, NARTE, APCO and ARRL, and 
he is a Fellow of the Radio Club of America. 
His email address is W7rgt@msn.com. 
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vulnerable to damage here. A sign 
often seen on radar installations is 
“Warning-Waveguide-Do not chip 
or dent.” This warning is valid 
whether the waveguide is circular, 
rectangular or elliptical. 

An exception to this rule is 
when probes are installed for tun- 
ing purposes. A machine screw in- 
stalled in the center of the guide 
will either add capacity or induc- 
tance, depending on its placement 
within the VSWR pattern. Once 
the “E” field is disturbed, it re- 
mains disturbed all along the line 
until it reaches another point of 
opposite disturbance where it can 
be canceled, Tuning screws are fre- 
quency dependent and will have 
different effects depending on 
where they’re placed, not only 
along the line but how deeply they 
penetrate. Small dents appropri- 
ately placed on a rigid waveguide 


can add opposite reactive compo- 
nents that cancel those within the 
waveguide. The experienced per- 
son can fune a waveguide by care- 
fully applying pressure at precise 
points along a waveguide while 
observing the return loss. Wave- 
guide components such as the E 
and H bends often have a decal 
near distortions stating “dent 
tuned,” meaning, don’t call us be- 
cause of apparent damage. 

Adding several tuning screws 
close together ensures tuning abil- 
ity for either kind of reactance. 
Tunable elliptical waveguide con- 
nectors have tuning screws where 
the transition is from elliptical to 
rectangular. These tuning screws 
take care of the connecter discon- 
tinuities and do little for transmis- 
sion line discontinuities many 
wavelengths away. 

By observing the H field of 


Figure 3. Cut-away showing probe 
coupling to waveguide. 


Figure 4. Resonant cavity from waveguide. 
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Pagers, parts, and more 
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Figure 5. Elliptical waveguide follows 
voltage gradient. 


Figure 2, we see that this field has 
a definite pattern. If the interior of 
the waveguide had walls spaced 
identical to the field pattern, a cav- 
ity could be made out of this guide. 
Indeed that is what is done. Walls 
placed within the guide (as shown 
in Figure 4) add inductance, and a 
tuning screw adds capacity that 
will tune this area to a specific 
(waveguide) frequency. Energy 
travels from one compartment to 
the other (aperture coupling), but 
only at a frequency that is resonant 
to the E x H field. 

This method of tuning a wave- 
guide is usually used for “front 
ends” of a microwave transceiver. 
Its bandwidth is a function of how 
many “rooms” and how large the 
door is between rooms. 

As in coax transmission lines, 
waveguide transmission line cavi- 
ties described above have low “Q” 
values, (less than 50), meaning it’s 
a broadband device. High Q values 
cannot be obtained with waveguide 
dimensions and are constructed as 
large cylinders connected to the 
waveguide. High Q values are re- 
quired for reference oscillators or 
AFC cavities. 


Elliptical waveguide 

Elliptical waveguide is an effi- 
cient modification of rigid or rect- 
angular waveguide. Its physical 
shape tends to follow the “E” field 
shown in Figure 5. The advantage 
of the elliptical waveguide is manu- 
facturing convenience. It’s com- 
posed of a strip of copper that is cor- 
rugated, folded over, welded and 
jacketed. It’s available in continu- 


ous lengths up to shipping limits 
of around 3,000 feet. The only joints 
are the connectors on each end. 
Elliptical waveguides can be bent 
in either the E or H plane without 
hardship or damage. Rigid, on the 
other hand, was limited to 20-foot 
lengths requiring choke and cover 
flanges at each 20-foot distance. 
Prefabricated 90° bends were 
needed (two more flanges) to 
change directions. 

All hollow waveguides need air 
under pressure (3psi—5psi) to pre- 
vent moisture migration to the in- 
side. Any leak allows air to escape 
and prevents moisture from get- 
ting in. For high-power installa- 
tions, L5psi of pressure or more 
raises the voltage level that the 
waveguide will handle without 
internal arc-over. 


Circular waveguide 

Acircular waveguide is perfectly 
symmetrical and, as with a rigid 
guide, the inside must be free of im- 
perfections such as dents and for- 
eign material. A circular guide can 
handle circular, horizontal or ver- 
tical polarizations. The only differ- 
ence is the way energy is fed and 
removed from the guide. It is pre- 
ferred for long runs because it has 
less attenuation than either a rigid 
or an elliptical waveguide. It also 
has a cut-off frequency limit the 
same as rectangular or elliptical. 
One of the great advantages is 
where dual polarization is required 
for a given path, such as one polar- 
ization for analog and the other 
digital, two regular waveguide runs 
are eliminated. Or, in the case of 
AT&T, one frequency is horizontal 
and the adjacent channel is verti- 
cal. This cross-field approach yields 
about 30dB of isolation between po- 
larizations. Where both ends of the 
waveguide have circular-to-rectan- 
gular transitions, it is considered a 
“closed system.” An open system is 
one in which there is only rectan- 
gular transition at the feed point, 
the antenna having no transition. 
The horn or the cornucopia-style of 
antenna that AT&T used is an ex- 
ample of an open system. 

A circular waveguide operated 
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below the cutoff frequency is used 
in the older signal generators for at- 
tenuation. The Measurements Corp. 
signal generator used the circular 
waveguide below the cutoff fre- 
quency by incorporating a small 
loop as the injector, and another loop 


for pickup that was transported 
along the waveguide in a linear 
fashion. The linear distance was 
calibrated in decibels of attenua- 
tion. Attenuation of several orders 
of magnitude can be obtained using 
this method. | 
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IWCE 2002 Show Preview 


his year the International Wireless Communications Expo will present 
seminars and programs on topics ranging from the Nextel White Paper to 
the public safety efforts at the World Trade Center. Below are some events 
you won’t want to miss to stay informed in the radio industry. 
4 TETRA Seminar 
Tuesday, April 23 
1 p.m. p.m. 
The North American TETRA Forum will be hosting a seminar on the 
advantages of adopting TETRA in North America. The seminar will 
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include presentations by manufactur- 
ers and users of TETRA. There is no 
cost to attend the seminar, but pre- 
registration is required. Email your 
name, company name, job title, ad- 
dress and phone number to 
info@tetraforum.org. The deadline to 
register is April 2. 

(1 Keynote Address: 

Jay Kitchen, 

President of PCIA 

Wednesday, April 24 

9 a.m.—10 a.m. 

As president of the Personal Com- 
munications Industry Association, 
Jay Kitchen is a leader in the wire- 
less communications industry. 
Kitchen assumed the presidency in 
1994, and since then has led PCIA’s 
way to meeting the challenges of an 
increasingly complicated and com- 
petitive telecommunications market. 
He has developed PCIA’s core com- 
petencies of providing valuable busi- 


ness solutions, removing barriers to business growth on a global scale, 
gathering and sharing international and country-specific marketplace 
intelligence and advocating for public policy on behalf of its members. 
He has helped launch industries such as PCS and to facilitate the 


growth of mobile convergence. 
41 RCA Breakfast Meeting 


Thursday, April 25 
7:30 a.m.—9 a.m. 

The annual Radio Club Breakfast will be held at the Monte Carlo. It is a 
chance to network with other club members in a relaxed atmosphere. 
Reservations are required. Register at the Radio Club of America booth 


#16055 on Wednesday, April 24. 


4 IWCE Live! 
Log onto www.mrtmag.com and click the Special Reports link to 
find live news updates from the show floor. 


A must-attend session 


Don’t forget to attend the Nextel White Paper session on Wednesday, 
April 24 from 3 p.m.-3:45 p.m. Nextel has lofted an idea to relocate and 
realign the 800MHz band. What does it mean and how can it affect you? 
This is sure to be an interesting session. 
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Lf 
Base 
workshops 


This series returns to |WCE as a vi- 
tal part of a comprehensive program 
for base station operators and techni- 
cians, and is designed specifically for 
their needs. Whether you're a novice 
or a veteran, |WCE’s Base Station 
Workshops offer solutions you can put 
to use right away. 


Monday, April 22 
Telecommunications grounding 
practices 

8:30 a.m.—12:30 p.m. 

Grounding is a subtle but exception- 
ally important issue for the safe, effi- 
cient and reliable operation of wireless 
communications systems. 


RF and microwave basics 

1:30 p.m.—5:30 p.m. 

This course covers a wide variety of 
basic RF and microwave topics for 
people who have a basic understand- 
ing of electronics and telecommunica- 
tions and need to know more. 


Tuesday, April 23 

Basics of mobile radio 

8:30 a.m.—12:30 p.m. 

Anyone with a basic understanding of 
electronics and the need to know how 
wireless communications systems work 
will benefit from this one-day course. 


Civil engineering for telecom 
professionals 

1:30 p.m.—5:30 p.m. 

Attendees to this course are introduced 
to the “tricks of the trade” in dealing 
with towers and buildings used in the 
telecommunications industry. 


Wednesday, April 24 

Implementing mobile data systems 
8:30 a.m.—12:30 p.m. 

This workshop discusses important is- 
sues related to implementing various 
types of mobile data systems, includ- 
ing the core features of a mobile data 
system. 
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Schedule of Events 


Monday, April 22, 2002 


8 a.m. 


Registration (Workshops only) 


8:30 a.m. Base Station Workshops: 
Telecommunications grounding practices 
9a.m. Radiation Safety/Compliance Workshop 
(Session runs from 9 a.m.-5 p.m.) 
12 p.m. SBT Jam Session, Alexis Park Hotel 
1:30p.m. Base Station Workshops: 
RF and microwave basics 
Tuesday, April 23, 2002 
8 a.m. Registration (Workshops only) 
8:30 a.m Base Station Workshops: Basics of 
mobile radio 
9 a.m. Radiation Safety/Compliance Workshop: 
Radiation safety and FCC compliance for 
wireless telecommunications professionals 
(Session runs from 9 a.m.—12:30 p.m.) 
1 p.m. TETRA seminar 
1:30 p.m, Base Station Workshops: Civil engineering for 
telecom professionals 
Wednesday, April 24, 2002 
8:00a.m. Registration opens 
8:30 a.m. Base Station Workshops: 
Implementing mobile data systems 
9a.m. Keynote address 
10 a.m. Exhibit hall opens 
10:30am. PCIA Workshop: The 21st-century radio dealer 
1 p.m. Business & Tech Track—Insuring your business 
Regulatory Track—The status of VHF/UHF 
trunking 
Public Safety Track AGILE 
2 p.m. Business & Tech—Advertising and marketing 
for beginners and old hands 
Regulatory — Leasing 700MHz guardbands 
Publie Safety—NPSTC: Computer-assisted 
pre-coordination resource and 700MHz 
database system 
3 p.m. Business & Tech—The Telecommunications 
Development Fund 
Regulatory —Nextel’s White Paper 
Public Safety —-OpenSky: Technology update 
and status 
4 p.m. Business & Tech— Leverage: Getting on top in 
contract negotiations 
Regulatory —Interconnection Update: The skir- 
mishes and battles continue 
Public Safety — P25: What’s out there besides the 
obvious? 
Thursday, April 25, 2002 
7:30 a.m. RCA breakfast meeting 
MARCH 2002 


8:00 a.m. 
8:00 a.m. 


9 a.m. 


10 a.m. 
10 a.m. 


lla.m. 


1 p.m. 


2 p.m. 


3 p.m, 


4 p.m. 


Registration opens 

Simuleast Forum, Las Vegas Convention 

Center 

Business & Tech— Buying and selling telecom- 
munications assets 

Regulatory—Auction dust settlings 

Public Safety—The World Trade Center 

Exhibit hall opens 

Business & Tech—The Tower Market 

Regulatory—The ULS Tutorial: The last year 
has seen changes in the ULS and the FCC 
Web site. Keep up with the changes, 

Public Safety—Nextel: Overview of interference 
issues 

Business & Tech—Tower paper 

Regulatory — Update of 220MHz-222MHz band 
use 

Public Safety—Nextel Panel Discussion 

Business & Tech—Solving RF exposure issues 
in a cost-effective manner 

Regulatory —FCC Open Forum 

Public Safety— Project Greenhouse: Technology 
update and status 

Women in Wireless Communications 

Business & Tech— Valuing assets: What are 
your assets worth? 

Public Safety—Project MESA: New 
international high-speed broadband data 
standardization effort 

Business & Tech—LCC: Is it right for you? 

Regulatory—Leasing and managing channels 

Public Safety —Tower safety 

Business & Tech— Mobile data business 

Regulatory—AVL in the mix 

Public Safety —Telematics: ACN is bridging over 
to public safety. What’s the impact? 


Friday, April 26, 2002 


8:00 a.m. 
9 a.m. 


10 a.m. 
10 a.m. 


Registration opens 

Business & Tech—Employment contracts and 
non-compete clauses 

Regulatory—FCC speed traps: What are the 
agency’s enforcement personnel looking into? 

Public Safety —PSWN: Coordination and part- 
nerships, funding, spectrum, standards and 
technology and security 

Exhibit hall opens 

Business & Tech— Bankruptcy defense: How to 
protect yourself when your customer goes 
bankrupt 

Regulatory —FCC update: What's new? 

Public Safety —-NYSTEC: WTC lessons learned 
and disaster recovery 
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The following preview infor- 
mation was supplied by the ex- 
hibitors. Information for listings 


and booth numbers is accurate as 
of press time and is subject to 
change. See 
for updates. 


AC Data Systems Booth 10083 
Existing products 

Surge suppression products for ac,de, 
data, telco and Tl lines; integrated load 
center and transfer switch products. 
New products 

AC2070 and AC4100 TVSS units for 
small to medium ac services; MOV and 
SAD modules. 


AC-DC Industries 
Existing products 
MZL-10F delay timer (15, 30, 45 and 60 
minutes); MZL-10S delay timer (30, 60, 
90 and 120 minutes); MZL-10SS delay 
timer (two, four, six and eight hours); 
MZL-18 delay timer. 


Booth 10107 


ACE Technology 
Existing products_— 
AMPS, PCS, GSM, ISM, PCS, GPS an- 


tennas and RF components. 


Booth 12106 


Adtran 

Existing products 
Unlicensed spread-spectrum digital 
microwave radio systems; Tracer dual 
Tl and dual El capacity radios at 
2.4GHz and 5.8GHz; channel bank and 
multiplex equipment for carrier and 
enterprise applications; Tracer 10 Base 
T radio; protection switching for Tracer 
equipment; Nx64, user-selectable 1-24 
DSO data radio with v.35 interface. 


Booth 14146 


Advance Label 
& Tag 

Existing products 
Custom nameplates for radios, pagers, 
cellphones and other wireless equip- 
ment; warranty and tamper-proof la- 
bels; screen-printed metal, vinyl or 
polyester labels; indigo digital or 
flexographic printed vinyl or polyester 
labels. 


Booth 13100 


Advanced Booth 11081 
Charger Technology 

AdvanceTec Booth 10014 
Industries 


Existing products 

Negative pulse reconditioning and 
chargers for cellphones and two-way 
radios; pulse analyzers for NiCd and 
NiMH batteries; portable hands-free 


units for cellphones. 
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AEA Wireless Booth 10078 
Existing products__ 
Antenna analyzers covering 100kHz to 
999MHz; VIA analyzer 100kHz-54MHz; 
VIA-Bravo 1MHz-150MHz; 140-525 
analyzer; Cell Mate 806MHz-960MHz. 
New products 

VIA Bravo 5014-5000; 1MHz-150MHz 
complex impedance analyzer based on 
a PDA. 


Aerocomm Booth 13120 


AF CommSupply Booth 10082 
Existing products 

Microwave and conventional antenna 
systems. 
Alexander Booth 13027 
Technologies 

Existing products 

Two-way radio batteries; battery 
charger; analyzers; two-way mobile 
mount chargers. 

New products 

Lexstar premium batteries. 

Alltec Lightning Booth 14137 
& Grounding 

Existing products 

TS-500 series TerraStat dissipators; TS- 
400 TerraStat dissipators; TVSS prod- 
ucts; TerraBar Samples; GroundBars. 
New products 

TS-510 series TerraStat Dissipators. 


American Mobile 
Telecommunications 
Association/International Wireless 
Telecommunications Association 


Booth 15098 


Amerizon Booth 12095 
Wireless Wholesale 


Communications Distribution 


Amplifier 
Research 
Existing products 
High-power, broadband RF amplifiers; 
related test accessories. 


Booth 14059 


AMREL Systems 
Existing products 
Rocky Unlimited; Rocky mobile. 

New products 

Rocky Matrix. 


Booth 12111 


Anchor Graphics 
Existing products 

Communications labels; bar codes; ID 
labels; all types of custom labels; 


tamper-evident labels. 


Booth 17083 


Andrew 

Existing products —_ 
Coaxial cable; cable prep tools for con- 
nector attachments; step-tuned connec- 


Booth 13075 


IWCE 2002 Exhibitors 


tors for elliptical waveguides; accessories; 
EXT towers for land mobile installations. 
Anritsu Booth 15095 
New products 
MS2711B hand-held spectrum analyzer; 
Site Master C-series cable and antenna 
analyzer. 


Antcom Booth 15128 


Antenex 

Existing products 
Mobile, base and portable antennas; 
patented Phantom antennas and acces- 


sories. 


Booth 10010 


Antenna Plus Booth 14119 
Existing products 


Low-profile antennas. 


Antenna 
Specialists 
Existing products 
Mosaic Jand mobile radio antennas; 
Tele-locator dual-system GPS antennas; 
dual-band On-Glass rooftop and magnet 
mount antennas; 800MHz On-Glass 
magnet and roof mount antennas; EAC- 
50 in-building repeater kits for cellular, 
800MHz trunking and PCS; subscriber 
fixed station planar, yagi and omnidi- 
rectional antennas. 

New products 
K721 GPS Mosaic LMR/GPS trunk lid 
mount; K1860PGPS Tele-locator LMR/ 
GPS thru-hole mount; ASPDM1947/CP 
TalkAround cellular/PCS mini-magnet 
with Star-Tac jumper cable, 


Booth 14027 


APCO 
International 
Existing products 
APCO International AFC, a spectrum- 
management leader, is FCC-certified to 
provide frequency coordination and tele- 
communications services to your com- 
munity; 68th Annual APCO Conference 
& Exposition. 


Booth 17104 


A&R Telecom 
Existing products 
Seismic relay racks; ladder cabling sys- 
tems; batteries; battery tray; dc power 
plants; cable assemblies. 


Booth 14129 


Astratec Booth 12141 
Electronics 
Astron Wireless Booth 16111 


Technologies 

Existing products 

Flextron portable antennas; frequency 
flexible yagi antennas; Lo Pac low-pro- 
file antennas; ISM band omni-direc- 
tional and directional antennas, 
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New products 
PCNLP24 low-profile button antenna. 


Astron Booth 10063 
Atlantic Booth 12135 
Scientific 


Existing products 

Zone Master plus series; Zone Master 
series; site cabinets; Zone Barrier series; 
tower light protectors. 

New products 

Rackshield series. 


Atlantic Solar Booth 15125 
Products 

Avtec Booth 11068 
Existing products 


DSPatch family of dispatcher console 
systems. 

New products 

DSPatch base station controller. 

A.W. Enterprises Booth 17037 
Existing products 

Carrying cases for two-way radios; 
Nextel phones and pagers. Cases fit 
Motorola, Kenwood, Johnson, Vertex, 
ICOM, TEKK, King, Relm and Ritron 


radios. 


Bard Booth 16146 
Manufacturing 
BEE Electronics Booth 10017 
Existing products 


Leather and nylon carrying cases for all 
brands of portable communications de- 
vices including LMR and FRS radios, 
cellular and PCS telephones and pagers. 
Berkeley Booth 12078 
Varitronics Systems 


Bluewave Booth 14106 
Antenna Systems 

Bro-Comm Booth 15127 
Cadex Booth 15049 
Electronics 


Existing products 

Cadex 7200 battery analyzer; Cadex 
7400 battery analyzer; Cadex Battery- 
shop version 4-0; Cadex universal con- 
ditioning chargers. 

New products 

Cadex 7400 battery analyzer with 
quick learn. 
Carlson Booth 13141 
Wireless Technologies 

Existing products 

T-PE Trailblazer phone line extender; T- 
LL Trailblazer leased line emulator; T- 
FT Trailblazer fractional T1-E1; T-EB 
Trailblazer Ethernet bridge. 

New products 

I-WLL Globalconnect. 
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Catalyst Booth 12147 
Communications Technologies 
Existing products 


Voice-over-IP products using PCs to dis- 
patch over wide-area computer net- 
works; Network Access Radio and IP 
Radio. 

New products__ 
IP Fleet that supports LTR trunking and 


Kenwood FleetSync; IP Base that oper- 
ate radios from multiple vendors using 
standard EIA tones or 5V binary signal- 
ing to change channels and initiate 
transmit for radio control. 


Cellport Systems Booth 17124 
Cellular Booth 14130 
Specialities 


Demand 
Alexander - 
Better than 

the Original ™ 


A 9-1-1 Battery For A 9-1-1 World™ 


Demand Alexander batteries and get results 
that outperform the original battery. Alexander’s 
batteries are built tough, rugged enough to 
handle the events in this 9-1-1 world. Emergency 
personnel will be confident in their equipment 
knowing it is powered with batteries from 
Alexander Technologies. 
Call now for new competitive pricing and our 
comprehensive Communication Batteries 


Catalog. 


ALE 


Batteries Powered By 


SANYO 


TECHNOLOGIES 


1511 S. Garfield Place A Mason City, [A 50401 
(641) 423-8955 A Fax: (641) 423-1644 
www.alexandertechnologies.com 
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Centurion Booth 14049 
Wireless Technologies 

CeoTronics Booth 11061 
Existing products 


Radio headsets; two-way radio headset; 
lightweight headsets; security and sur- 
veillance headsets; tactical headsets; 
EMS headsets; headsets for high noise, 
respirator and HAZMAT suits. 

New products 

Digital full-duplex radio headset; 2GHz- 
4GHz license free multichannel, multi- 
user configurations with headset. 


CES 

Wireless Technologies 
Existing products 

Fleet Management series; mobile infor- 
mation AVL and messaging devices; 
single, multiple and Internet accessible 
software systems. 

New products 

GPS-230 GPS/GSM vehicle location de- 
vice; Multi-Trak Internet workstation; 
Flash Box external data logging unit; 
Leopard OEM mobile data product 
family. 


Booth 15075 


ChargeGuard 
Existing products 
Chargeguard CG12D; Shopware v4.0, 
New products 

Shopware with Quick Books Billing. 


Booth 17027 


Childs Antennas 
Existing products 
Two-way radio antennas. 
New products 
Mobile radio antennas and mounts; 
portable radio antennas; base station 
antennas. 


Booth 15094 


Cimarron Booth 17039 
Technologies 

Existing products 

MDC-1200; GE-STAR encoders; C Plus 
decoders for MDC-1200, GE-STAR and 
Fleetsync; Skymark and Vehicle 
tracker; two-way radio and CDPD. 
New products E _ 
C Plus I, II and ITI encoders/decoders 
for Fleetsync, GE-STAR and MDC-1200. 


Citel 

Existing products 
Surge suppressors for ac power, tele- 
phone, RF coaxial, telephone and data 
lines such as Citel Surge Guard and 
Surge Purge. 

New products 

UL 1449 SurgeGuard modular ac surge 
protectors. 


Booth 14142 


CML Booth 17114 
Emergency Services 

CommScope Booth 10026 
Commtech Booth 17119 
Wireless 
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Compac Booth 15053 
Development 

Computer Booth 14071 
Resources 

Existing products 


Service and sales management; mobile 
radio billing; Harmony provisioning and 
billing; rental management; pager bill- 
ing; all related accounting; Motorola 
conventional trunking automation. 
New products 

Payroll 2002; MRB 2002. 


ComSpace 
Existing products 
Digital LTR radio and base station de- 
signed to allow one-channel-at-a-time 
migration, using existing analog infra- 
structure. At 25kHz, DC/MA technology 
(digital channel multicarrier architec- 
ture) transforms one analog channel to 
eight digital channels and provides a 
coverage area equivalent to a standard 
FM footprint. 


Booth 15103 


Comtelco Booth 10034 
Industries 

Existing products 
Base-station antennas; mobile anten- 
nas; yagi antennas; low-profile mobile 


antennas; panel antennas. 


Booth 10098 
Booth 14120 


Comtronics 


Connect Systems 
Existing products 
Repeater tone panels; LTR system con- 
trollers; interconnects (simplex and full 
duplex); ANI decoders; rural phone sys- 
tem controllers. 


CPI 
Communications 
Existing products 
De remotes; de panels; local extensions; 
tone remotes; tone panels; multichan- 
nel products; term panels; dc-to-tone 
converter; satellite products. 


CPR Technology 
Existing products 
Nextel accessory items including head- 
sets, batteries and cases. 

New products 

Remote speaker microphone for Nextel. 


Booth 13069 


Booth 12131 


Crescend Booth 12059 
Technologies 

CSI Shelter Booth 13139 
Technologies 

Cushcraft Booth 16018 
CVDS Booth 11109 
Existing products 
Comlog digital voice recorders. 
Daniels Booth 11092 
Electronics 

Existing products 


MT-3 modular radio repeaters and base 
stations, 29MHz-960MHz. 

New products 

MT-3 VHF paging systems; MT-3 20W, 
118MHz-139MHz AM radio system; 
MT-4 P25 digital radio systems. 
Dantherm HMS Booth 17100 
Existing products 

Escalade wall mount HVAC; Classic 
panel mount HVAC; Pinnacle heat ex- 
changer. 
Dataradio Booth 13063 
Existing products 

Gemini; MobilPac. 

New products 

Gemini 32kbps. 


Datron Booth 10101 
World Communications 

Existing products 

Guardian Project 25 portable and mo- 
bile radios; accessory equipment. 


David Clark 
Existing products__ 
Headset with PTT adapter cords for 
mobile and portable radios; voice- 
activated headsets for portable radios; 
headset intercom systems with two-way 
radio interface. 

New products 

Vox headset with vented eardome/ 
HAZMAT operations; radio adapters 
with body-type PTT/hands free applica- 
tions; Marine Intercom system with 
two-way radio interface. 


David Levy 
Existing products 
Speaker and earphone microphones; 
battery switches; switch panels; high- 
current distribution blocks; battery ter- 
minals and adapters; barrier strips; 
fuses and fuse holders; circuit breakers; 
installation hardware; P.A. amps; PA. 
speakers; tools and service. 

New products 
Optima batteries; battery separators and 
isolators; safety signal mirrors; video 
cameras; electro luminescent lighting. 


Booth 15056 


Booth 10035 


dBSpectra 
Existing products 
DBS118AA voltage follower; DBS106AA 
five-channel TX/RX test unit for 
806MHz-869MHz. 

New products 
DBS113AA eight-channel hybrid com- 
biner with integrated receiver 
multicoupler for simplexed radio connec- 
tions; DBS125AA four-channel 806MHz- 
869MHz hybrid combiner 30W CW; 
DBS129AA dual duplexed 1,900MHz 
combiner; DBSCBC VHF, UHF, cellular 
and PCS crossband coupler. 


Booth 13124 


Decibel Products 
Existing products a ares es 
DBE2802 tower-mounted amplifiers; 


Booth 14147 
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DB Omni antennas; DB7400 RX 
multicoupler. 

New products 

DB8815A dB alarm dialer; DB4368 low- 
loss TX combiner. 


Delta Booth 17069 
Electronics Mfg. 

Digital Booth 14135 
Dispatch Systems 

Digital Paging Booth 12088 


Existing products 

Apollo 202; Apollo 301; Apollo 500R; 
Apollo 812; Apollo 777; Apollo FRS two- 
way radio. 

New products 

Apollo 801; Apollo T-plus; Apollo Signa- 
ture 333; Apollo 924. 


Digital Voice Booth 13114 
Systems 

Digital Wireless Booth 16027 
Dispatch Booth 13107 
Products 

Existing products 


Dispatch work station. 


Drivertech Booth 16101 
Existing products 

Truck-PC DT-2000 featuring AVL and 
CAD. 

DuPont Building Booth 16119 
Existing products 

Environmentally sound, non-corrosive 
fiberglass equipment; auxiliary power 
systems; shelters that provide protec- 
tion of equipment—suitable to any 


environment. 
DuraComm Booth 12084 
Existing products 
Desktop power supplies; rack-mount 
power supplies; battery backup mod- 
ules; tone and voice pagers; OEM power 
supplies. 


DX Radio Systems Booth 16035 
Existing products 

Repeaters and base stations; trunking 
systems; paging transmitters; radio tele- 
phone links. 
Dyplex Booth 17082 
Communications 


Phonak-inductive loop; Phonito; 
MicroEar. 

New products 

Phonak-Intra inductive receiver. 


EADS Telecom Booth 13113 
Eagle-Picher Booth 10125 
Eartec/ Booth 13102 
PortaPhone 

Existing products 


Heavy-duty double and single earmuff 
accessories for portable radios. 


EF Johnson Booth 11001 
Existing products 
SmartNet/SmartZone-compatible mo- 
biles and portables; fixed land mobile 
radio transceivers; mobile and portable 
radios for use on APCO 16 and 25 
trunked and conventional analog and 
digital systems and LTR-Net trunking 


systems. 


Electro-Comm Booth 10060 
Distributing 


Existing products 
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Stocking distributor of a wide variety 
of wireless accessories. 


Electronic Booth 16115 
Systems Technology 
Electronics Booth 1112 


Representatives Association 


ELISRA/ Booth 14141 
Parker RF Technologies 
Electronic Booth 16022 
Metrology Laboratory 

EMR Booth 12063 
Existing products 


Filter-ferrite and hybrid-ferrite com- 
biners; receiver and tower-top multi- 
couplers; bi-uni directional systems; 
mobile/base stations; small format du- 
plexers; isolators; I.M. panels; 
bandpass/passnotch cavities; line taps; 
power amplifiers. 

New products 

SYS-20 combining systems. 


Enviro Buildings Booth 11106 
EPCOM Booth 17063 
Existing products 


ICF3GS/ICF4GS-90 multimode two- 
way radios; TKR750/TKR850 rack 
mount commercial repeaters; ICOM re- 
peater maker kits-ITS-10; Syscom VHF/ 
UHF commercial amateur duplexers. 
New products 

Trailblazer spread-spectrum telephone 
line transmitter; Syscom ANV 365TX/ 
366RX video/audio transmitter; SNS 
100 Samsung video transmitter; Kendoo 
XXRP rapid chargers. 
Eventide Booth 10068 
Existing products 

Digital voice logging recorders and in- 
stant recall recorders, 


Exacom Booth 15111 
Fanon Courier Booth 12064 
Federal Booth 14132 
Communications Commission 
Existing products 


Universal licensing system; automated 
auctions software. 
Federal Signal Booth 11128 
Existing products 

Federal Commander digital two-way 
monitoring system; Federal Controller 
two-way informer. 

New products 

UltraVoice. 


Fibox 
Enclosures 
Existing products 
Non-metallic NEMA 4 enclosures 
from 2X22 up to 24x16 10—more 


Booth 12125 
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than 500 off the shelf sizes. 

New products 

MNX series, 5X3X1.5 up to 10X7x7, 
special recessed covers for membrane 
key pads molded in; CAB series, 
128x7 to as big as 24* 16X10, hinged 
enclosures with front plate options. 


Fibrebond 

Existing products 
Concrete equipment shelters; equip- 
ment installation services; guyed and 


Booth 17074 


self-supported towers. 

ist Contact Booth 17115 
Technologies 

Existing products 

FarVillage and FarEdge wireless ISP 
franchise opportunities. 

Fleetstat AVL/ Booth 11075 
Cook’s Communications 

Existing products 


Fleetstat AVL vehicle tracking system; 
Fleetstat AVL GPS mapping software. 
New products__ 
Fleetstat AVL 3.0 network compatible 
software; Fleetstat AVL 3.0 with up- 
dated mapping and reporting options. 


Fred A. Nudd 
Existing products 
Self-supporting towers; guyed towers, 
monopoles; mounting hardware. 

New products 

Non-penetrating roof mount. 


Booth 13110 


Futurecom Booth 16095 
Systems Group 

Existing products 

Sitexcom, channel selective RF repeat- 
ers; Chanexcom multiband line ampli- 


fiers; Mobexcom vehicular repeaters. 


Fylde Micro Booth 11115 
Systems 

GAI-Tronics Booth 10095 
Existing products 


Tone remote desk sets; dc remote desk 
sets; Kenwood-compatible trunking 
desk sets; local controllers; telephone 
interfaces; repeater controllers; acces- 
sory dispatch microphone. 

New products 

ICP9000 radio dispatch console capable 
of controlling as many as 12 base 
stations. 
Gamber-Johnson Booth 16014 
Existing products 

In-dash mounts; pedestal mounts; uni- 
versal and dedicated bases; radio con- 
sole boxes; mobile docking stations; uni- 
versal cradles. 

New products 

EPIC console boxes; Motorola NW520 
mounting solution. 


General Booth 17088 
Dynamics/Decision Systems 


The Genesis Booth 17097 
Group 

Existing products 
GenSZAI/NetVista-SmartZone and 
Dimetra Management solutions; 
GenWatchXL-system management for 
SmartNet; Genesis Trio-customer man- 
agement and billing software for 
Harmony. 

New products __ 
AffVista-radio affiliation monitoring 
software; Genesis Trio-customer man- 
agement and billing software for 
SmartZone and Dimetra; Genesis Trio 
Service Bureau. 


Glentel Booth 15140 
Granger Telecom Booth 10074 
Harger Booth 10110 
Lightning & Grounding 

Existing products 


Lightning protection; grounding equip- 
ment; exothermic connectors; surge sup- 
pressors; communications grounding 
equipment, enhanced grounding rods; 
engineering services. 

New products 

Tower stand-offs; CGKB coax kits; 
RFPG series RF surge protectors; MCT 
& MCT81/0 compression tools. 


Hark 

Tower Systems 
Existing products__ 
Tower site monitoring products; 
TSM2000, ULM-130, NOC and Web 
NOC software. 

New products__ 
OC-100 and OC-200 telephone line 
isolator. 


Booth 16021 


Harris-Intraplex Booth 17120 
Existing products_ 
Intraplex Crossconnect system and 


server; Intraplex access server. 


Havis-Shields 
Equipment 
Existing products 
Consolidator vehicle consoles; computer 
mounts (TCB patent Des. 429, 251). 
New products 
Dash mount for Motorola MW-520 mo- 
bile workstation (C-3052-4); Impala 
slide-out radio tray; 24" long consoles 
with storage compartment. 


Booth 11102 


Heartland Booth 17110 
Capital Leasing 

Holaday Industries Booth 12115 
Honeywell Booth 11131 
Obstruction Lighting 

Existing products 


FAA dual lighting system; incandescent 
controls. 


Hutech Booth 10085 
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Hutton 
Communications 
Existing products 
Site infrastructure products; radio com- 
munications equipment; wireless tele- 
phone accessories; power systems prod- 
ucts; test and shop equipment. 


Booth 15001 


ICOM America 
Existing products 
Land mobile transceivers and applica- 
tion-specific communications equip- 
ment including portables, mobiles, re- 
peaters, Passport-ready trunking sub- 
scriber units, wideband scanners and 
receivers. 


Booth 11048 


ICT 

Existing products 
Twelve-volt and 24V power supplies; 
base station covers; N+1 redundant 
power systems; microprocessor con- 
trolled battery chargers; isolated and 
non-isolated dc converters; noise filters; 
surge protectors. 

New products — 
Dual/tri-rack mount power supplies; 
48V power supplies; 24V microproces- 
sor controlled battery chargers; 24V 
wide range isolated converters. 


Booth 11099 


IDA 

Existing products 
Trakit AVL system; Trakit Nationwide; 
RLC trunking controllers; 24-series 
remotes and panels; Net-Link; Easy- 
Link and Kencall. 

New products ———— 
Trakit Nationwide; 24-30 Tone remote. 


Booth 15021 


IFR Americas Booth 11039 
Existing products 

Solar modules; controllers. 

New products 

Sunpak 3P 40V/54V/12V. 

Industrial Booth 16083 


Telecommunications Assn 


International Booth 14125 
Municipal Signal Association 
Existing products 


Public safety frequency coordination 
services; dispatcher certification pro- 
grams; association membership and 
Washington representation. 

New products 

800MHz frequency coordination 
services. 


IP MobileNet Booth 10086 
ISR FleeTrac Booth 11111 
iTECH Booth 15118 
Existing products 


Battery charger, analyzers, condition- 
ers: iQten, iQfive, iQpac. 


JBRO Batteries Booth 10000 


John Mitchell 
Company 
Existing products_ 
Radiopac VI software: SMRS billing, 
point of sale, service shop, accounts 
receivable. 


Booth 17035 


Jotto Desk 
Existing products 
No hole mounts; contour consoles. 
New products 

Console side mount. 


Booth 16118 


JPS 
Communications 
Existing products 
NXU-2 network extension unit; TRP- 
1000 with ACU-1000 (intelligent inter- 
connect system); SNY-12 signal-to-noise 
voter. 


Booth 10092 


Kathrein Scala Booth 14062 
Division 

Existing products — 
Antennas for cellular and PCS; base 


antennas for land mobile. 


Kaval Booth 16807 
Wireless Technologies 

Existing products 

Linknet convergence platform; In- 
Hancer series BDA400; UHF bi-direc- 
tional amplifier; In-Hancer series 
BDA900; trunking bi-directional ampli- 
fier; Tap-in signal distribution tap. 
New products 

LinkNet satellite unit LNKFIB de- 
signed to distribute multiple wireless 
signals and protocols over a single dis- 
tributed antenna network; LinkNet 
management systems offering custom- 
ers 24-hour visibility and control of all 
active equipment and systems. 


Kenwood Booth 12001 
Communications 

Existing products —— 
Public safety mobiles and portables; 
complete line of trunking mobiles and 


portables; repeaters. 


KR NIDA Booth 10064 
Communications 

Kullman Booth 14108 
Industries 


Existing products 
MTSO buildings; modular equipment; 
switch stations; COWs. 


Kyocera Solar Booth 10084 
Existing products mi 
Solar modules; controllers. 

New products 

Sunpak 5P 40V/54V/12V. 

Kyosey Booth 17116 
L&E Mobile Booth 15116 


Computers and Mounts 


VOICE Piw= 
ENCRYPTION 
SCRAMBLER 


MODEL NC804 


$129.95 


{1-9 pes.) 


The Model 
NC804 isa Ya 
micro- a 
miniature 
voice-plus 
pseudo- 
random rolling 
code scrambler designed 
to provide high level security for two- 
way radio voice communiction 
systems. It’s unique digital 
encryption processing algorithm, plus 
it's many features makes the Model 
NC804 a perfect cost effective 
solution for high-end voice encryption 
scrambling for commercial users, 
police departments, public safety 
organizations and other systems as a 
defense against unauthorized 
interception of private and sensitive 
voice transmissions by casual or 
even the most determined listeners. 
The Model NC804 features 8 user 
code keys with over 20 trillion codes 
to choose from. Kill disable for stolen 
or lost radios, over the air 
programming for changing of units 
operating parameters without 
removal from radio. Measuring .90" 
W x 1.30°L x .22"H, the Mode! NC804 
supports limited space applications 
and is plug compatible with 

our popular Mode! NC802 voice 
inversion scrambler making it ideal 
for system upgrades. 


* OVER THE AIR PROGRAMMING 
* SCRAMBLE/CLEAR MODES 
* AUDIBLE ANNOUNCER 
* VISUAL INDICATOR 
* INTERFACING 
* SYNCHRONIZATION 
* CODE KEY MEMORIES 
* SYSTEM PROGRAMMING 
* VOICE QUALITY * COS MODE 
* KEY CODES »* KILL FUNCTION 


For Detailed Specitications or Product Catalog 
contact us by Email into@norcommecorp,com or 
our website: www.norcommecorp.com 


DATA SIGNALLING PROOUCTS 


530-477-8400 
800-874-8663 


15385 Carrie Dr., Grass Valley, CA 95949 USA 
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Lease Acceptance Booth 10089 
Existing products 

Finance/equipment lease programs. 
Lease Booth 13165 
Corporation of America 

Existing products 

Leasing information. 

Lind Electronics Booth 17112 
Existing products 

De power adapters for mobile comput- 
ing devices. 

New products 


De power adapter with panel mount 
extrusion. 


Link 
Communications 
Existing products 
RLC series repeater controllers and 
interfaces. 

New products : 
RLC-LTR trunking controller. 


Booth 15117 


Lone Peak Booth 11065 
Designs 

M/A-COM Booth 12033 
Wireless Systems 

Marvair Booth 15124 
Existing products 


Air conditioners and Crispaire environ- 
mental control units for cooling telecom- 
munications shelters and cabinets. 


Maxrad 
Existing products 
Antenna products and accessories; in- 
building voice, data and broadband 
wireless communications. 

New products 

MLPV800HD vertical antenna for 
800MHz-900MHz; BMOY series black 
optimized yagi antenna; new models for 
the GPS antenna line for telematics. 


Booth 10039 


MCM Technology 
Existing products 

Information technology systems for 
mobile communications companies in- 
cluding real-time service management, 
inventory control paging, mobile radio 
billing, purchasing and full accounting. 


Booth 13135 


Mentor Booth 16052 
Engineering 

Existing products 

Mobile data computer version 3.2; Xgate 
middleware. 

New products 

Windows CE tablet-style PC called 
Stryder, 


Merry 
Electronics USA 
Existing products 


Booth 16071 


5 6 MOBILE RADIO TECHNOLOGY 


DMC series mics; HSC series hand sets; 
DSH series speakers, DEC series mic 
elements; DTR series transducers; EMC 
series handsets. 
Microwave Data Booth 16048 
Systems 

Existing products 

MDS LEDR 9008; MDS LEDR 4008; 
MDS LEDR 1400S; MDS LEDR 400F; 
MDS LEDR 1400F. 
Midian Booth 14066 
Electronics 

Existing products 

DDU series decoders; CAD series decod- 
ers; Motorola MDC-1200 compatible 
decoders, 

New products__ 
STI series interconnects; PDE-1 paging 
and dialing encoder; Plug-in scramblers 
for Vertex radios; VPU-15 series inver- 
sion scramblers. 


Midland Radio 
Existing products 
Base stations; mobile radios; portable 
radios. 

New products 
VoIP for base stations; VHF/UHF 
portables. 


Booth 17020 


Mobile Radio 
Technology magazine 
Existing products 
Mobile Radio Technology is recognized 
as the leading source of technology- 
focused industry guidance. Readers in- 
clude mobile radio dealers and service 
shops, large-volume end users at public 
safety, government, transportation, busi- 
ness and industrial agencies, as well as 
paging and SMR service providers, and 
manufacturers and their reps and dis- 
tributors. The editorial stresses the lat- 
est in equipment and applications, busi- 
ness developments, legal and regulatory 
matters. Visit our booth to pick up a copy, 
and sign up for your free subscription. 


Booth 16055 


Motorola Booth 12083 
Mountain Union Booth 11104 
Telecom 

MTS Booth 11093 
Wireless Components 

Existing products 


Antenna towers; support structures; 
cables and accessories; racks; assorted 
hardware; wireless components; infra- 
structure for cellular and PCS; infra- 
structure for paging; lightning protec- 
tion; cell site microwave systems and 
components; mounts and mounting 
equipment; tower lights. 
Multiplier Booth 13095 
Industries 

Existing products 

Replacement batteries for two-way ra- 
dios and cellphones; IDENS. 


NARDA Safety Booth 10080 
Test Solutions 

Existing products 

RF survey equipment. 

National Booth 16125 
Distribution Center 

Existing products 

See Web site at www.ndesales.com. 
National Booth 13131 
Products 

Nearson Booth 14118 
NERA Booth 11124 
Telecommunications 

New-Tronics Booth 12060 
Antenna 

NEWMAR Booth 15019 
Existing products 


De power systems; rackmount power 
modules; hot swap power shelves; de-to- 
de converters; low-voltage disconnects; 
meter panels; integrated power systems 
with built-in back-up batteries; com- 
plete power rack assemblies with all 
necessary power accessories, custom 
configured to site requirements, 


NexTek Booth 13134 
Nextel Analog Booth 16125 
Services 

NK Cables USA Booth 11107 


Existing products 
500 copper corrugated RF cables for 
wireless applications; jumper cables; 
connectors; accessories. 

New products 

RFE-7/8" flexible feeder 7/8 cable. 
Northern Booth 17031 
Technologies 

Existing products 

Quarterwave RF protection series; 
rackmount frame ac protection series; 
DMK series; uninterruptible power sup- 
plies series. 

New products 

Environmentally controlled cabinet: 
power distribution cabinet with auto- 
matic transfer switch. 


Numerex Booth 16141 
OmniLocation Booth 10099 
Technologies 

OptoElectronies Booth 13104 
Existing products 


Frequency counters; Nearfield receiv- 
ers; tone decoders; RF detectors; digital 
frequency counters; bandpass filters; 
hand-held counter/decoder. 

New products 

Scan Pal trunked radio interface. 
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Orbacom Systems Booth 14063 
Existing products 

TDM series communications consoles; 
series 9 dispatch furniture; Genesis 
CAD 

New products 

Mobile CAD; E9-1-1; RMS. 

Ormandy Booth 14111 
Software 

Existing products 

Integrated software that serves ac- 
counting, customer care, service, usage/ 
rating and other needs of customers in 
two-way, paging and cellular industries 


Otto Engineering Booth 10054 
Peltor Booth 15057 
Communications 

Existing products 


Noise-attenuating headsets; emer- 
gency vehicle systems; communications 
headsets. 


Penta Booth 11098 
Existing products 

Integrated radio and telephone control 
systems; touch-screen dispatch consoles; 
remote base station controller; telephone 


interconnects; remote radio controllers. 


PHI Enterprises Booth 15143 
Polar Booth 10116 
Electronic Industries 

Existing products 


Base station antennas: grid parabolic, 
omnidirectional, directional; mobile 
antennas: roof-mounted, ground- 
independent, disguise types; RF filter- 
ing equipment: cavity resonators, du- 


plexers, multicouplers; accessories: 
power dividers, damps, attenuators, 
dummy loads. 

New products 

Stainless steel yagi model 965; portable 
grid parabola model GM10-23; surge 
arrester model PLA. 


PolyPhaser Booth 12074 
Power Booth 16107 
Conversion Products 

Power Products Booth 13116 


Existing products 
Rechargeable batteries for two-way ra- 
dios and accessories for cellphones; 
NiMH versions of two-way radio 
batteries. 
Precision Test Booth 13126 
Systems 
Primus Booth 17087 
Electronics 

Existing products 

Cable: connectors; mobile and base sta- 
tion antennas; lightning protection; 
tower products and accessories; power 
supplies; amplifiers;batteries; cable 
assemblies. 


Project 25 Booth 10115 
Technology Interest Group 


Pryme Booth 17079 
Radio Products 

Existing products 

SPM-100 series mics; SPM-300E series 
mics; SPM-900 series mics. 


New products 


"RECORDING 


sCRITICAL 


Voice Recording Systems Built for Today’s Communication 


Building 
Recording Systems 
For Over 30 Years 


Affordable 
Reliable 
Easy To Use 
Dependable 
Made In USA 


3087 Alhambra Drive 


MARCH 2002 


Cameron Park, CA 
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SPM-400A series mics; SPM-800 mics; 
SPM-1000 series surveillance kits; 
SPM-1400 series mics; SPM-1100 se- 
ries mics. 


PTMW Booth 13119 
Public Safety Booth 16075 
Wireless Network 

PWRA Booth 14131 
Pyramid Booth 14075 
Communications 

Existing products 


2017 Merlin AVL fleet tracker; Street 
Smarts mapping software; SVR-200 se- 
ries vehicular repeaters; 2012 mobile 
data terminals with AVL option. 

New products 

9300-03-2010 mapping software for 
Merlin AVL fleet tracker; APF-1604 and 
BRF-1601 filters allowing VHF in-band 
vehicular repeating. 
Racing Booth 11086 
Electronics 

Existing products 

Headsets; custom wire products; com- 
plete race communications systems. 


Radiall /Larsen 
Antenna Technologies 
Existing products 

Wire omni, yagi, sectoral wall, flexible 
blade and planar array base stations; 
mobile GPS; dipole line. 

New products__ 
Solid parabolic dish, grid parabolic dish, 
shrouded yagi, fixed sectoral and field 
adjustable sectoral base stations; gas 
discharge and quarterwave lightning 
protectors: low-loss cable; mobile GPS. 


Booth 15015 


For A FREE Brochure 


530-677-3210 


www. jei-inc.com 
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Radio Club of America Booth16055 


Radio Frequency Booth 15034 
Systems 

Radio Resource Booth 10020 
magazine 

Existing products 


RadioResource magazine; “Public 
Safely Report”; RadioResource Interna- 
tional. 
RadioSoft Booth 16121 
Existing products 

ComStudy 2.2; Frequency Finder; Ra- 
dio Forms; Data Finder. 


RadioTrac 
Existing products 
On-Demand tracking and emergency 
location system. 

New products 
Portable system for use with hand-held 
radios, 


Booth 12142 


Raine 

Existing products 
Heavy-duty nylon two-way radio cases, 
cell phone cases; other pouches for 
police, public safety and military 
applications. 
New products 
012R EMT/paramedic radio/gear case. 


Booth 13112 


RELM Wireless 
Existing products 
BK G-series radio; Uniden PRC network- 
ing systems; repeater and base stations. 
New products 
RELM RPV516; RELM RPV532; 
EarthLoc trucking systems, 


Booth 13049 


RF Design magazine Booth 16055 
RF Imaging Booth 11085 
and Communications 

Existing products 

Used radio communications service and 
general test equipment from HP, IFR, 
Motorola, Marconi, Stabilock, Cushman, 
Wavetek; cellular test equipment; PCS 
test equipment, 
RF Connectors Booth 14095 
Existing products 

3.5mm precision adapters (RF-35M-35F 
and RF35M-35F-1500); new deluxe 
crimp kit (RFA-4009); MC card connee- 
tors (RMC-6010-B); BNC bulkhead jack 
(RFB-1116-1-03). 

New products 

1.0/2.3 connectors (RF 123-7300-1) 
right- angle bulkhead mount jacks; FCC 
compliant connectors and cable assem- 
blies (RP1006-31 and RP1216-1); semi- 
rigid connectors and cable assemblies 
(RFN-1005-15R1 and RSA-3510-1-14); 
low loss connectors (RFD-1604-2L2 and 
RFD-1631-2L2). 


MOBILE RADIO TECHNOLOGY 


RF Industries/ Booth 14097 
Neulink Division 

Existing products 

VHF and UHF radio modems; spread- 
spectrum 2.4GHz; crystal control link 
radios; SCADA modules. 
RF Technology Booth 12107 
Existing products_ 
Base stations; repeaters; links-associ- 
ated equipment; solid-state antenna 
switches; power supplies. 
Ritron Booth 15027 
Existing products 
Quick Talk transmitters; Patriot re- 
peater/exciter; Patriot portables and 
mobiles; Jobcom two-way radios. 

New products 
Jobecom JMX 4-series hand-helds; Patriot 
SST4-series hand-helds; Outpost XT. 


Royal Booth 15147 
Telecom Structures 
Existing products 


Royaltel shelters. 


Radiofrequency Booth 12143 
Safety International 

Existing products 

RF compliance services; customer safety 
programs; public and custom RF train- 
ing; hazard assessments and reports; 
MPE evaluations; RF hazard signs; per- 
sonal protection equipment. 

New products 

Site Compliance Plus. 


RTI/Securex Booth 15131 
RUF*NEK Booth 11069 
Building Systems 

Sabre Booth 12110 
Communications 

Existing products 


Guyed and self-supporting towers, mono- 
poles and HF antennas. Tower structural 
analysis, turnkey construction, tower 
inspection and project management. 
Samlex America Booth 10048 
Existing products 
SEC series regulated de power supply; 
RPS series linear de power supply; SEC 
series switching de power supply; PSE 
series ac/dc inverters. 

New products 
PST series Pure sinewave inverters; 
SEC series automatic lead/acid battery 
chargers; SEC series modular de power 
supply with battery charger; SP series 
industrial power supplies. 


Satel Radio 
Data USA 
Existing products 
Satelline 1W 3ASD radio modems with 
digital display. 

New products 


Booth 11114 


Satelline LOW 3AS Epic with digital dis- 
play and diversity reception with two 
antennas. 


Savox Booth 10114 
Communications 

SCA Booth 16116 
Existing products 


VHF, UHF tone and voice pagers; VHF 
low-tone and voice pager. 


Schott Applied Booth 10023 
Power 

Schwaninger & Booth 12101 
Associates, D.C. 

Existing products 


Legal services to small-to-medium sized 
telecommunications companies 
throughout the United States; broker- 
age services for all telecommunications 
assets including SMR channels, paging 
systems and towers. 
Scientific Booth 12080 
Dimensions 

Existing products 
SDI 9900 mobile workstation; SDI 
MD8006 pedestal mount; SDI 1050 slide 
mount; SDI 1508 Goosnek; SDI 7278 
universal computer cradle. 

New products 

SDI 7239 seat belt mount; SDI 7510 full 
console mount; SDI 7520 compact con- 
sole mount. 


Sentor Booth 17105 
Monitoring Systems 

Setcom Booth 13138 
Existing products 


Portable and mobile headsets; portable 
and mobile helmet kits; vehicular/inter- 
com radio mixers; police motorcycle 
comkits; police bicycle comkits. 


Shelter One Booth 12130 
Shulman, Rogers, Booth 14133 
Gandal, Pordy & Ecker P.A. 

Shure Booth 10004 
Communications 

Existing products 

System mics; gooseneck mics. 

Shure Booth 16124 
Signal Booth 10087 
Intelligence 

Simulcast Booth 13147 
Solutions 

Existing products 


Spectracom Master oscillators; convex 
audio delay; Dalman Cosmos 4 auto- 
matic audio delay; Intraplex synch- 
rocast automatic audio delay; JPS SNV- 
12 voter comparator. 
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Sinclair 
Technologies 
Existing products —_ 
Power monitors; Excaliber mobile an- 
tenna; mobile duplexer; multicouplers; 
panel antennas; yagi antennas; trans- 
mitter combiners. 

New products 

65° polarization diversity panel an- 
tenna; two-way, four-way and eight-way 
power divider; omni dual-band indoor 
antenna; 90° dual-band indoor antenna; 
180° dual band indoor antenna. 


Booth 12075 


Site Management Booth 16055 
& Technology magazine 


SiteSafe 
Existing products 
RF engineering; regulatory services, RF 
health and safety and frequency coor- 
dination; system planning; GIS; drive 
testing; site compliance studies; RFCAD 
2.4 propagation prediction software. 


Booth 15096 


Slattery Software Booth 16130 
SmartComm USA/ Booth 12119 
Geiger Comm 

SmarTrunk Booth 10011 
Systems 

Existing products 

Encryption devices; logic boards. 
SoftWright Booth 10018 
Existing products 

Terrain Analysis Package. 

Solunet Booth 15126 
Southwest PV Booth 12140 
Systems 

Existing products 


Solar modules; system components that 
include regulators, batteries, battery 
enclosures and mounting hardware. 


SpaceCom Booth 17117 
Existing products 

High-speed Internet protocol-based 
data services delivered via a two-way 
satellite connection; streaming audio 
and video; telecommunications network 
backup; disaster recovery and quick- 
connect. 
Spinner Booth 11143 
North America 

Existing products 

Connectors for corrugated cable; jumper 
cables; lightning protectors; assembly 
tools; calibration kits; power dividers; 
couplers; attenuators; terminators. 
Stancil Booth 10106 
Existing products 


Digital voice recorder and logger. 


STI-CO 
Industries 


Booth 17068 


Survey Booth 13109 
Technologies 

Existing products 

Field Test 4 drive-test signal measure- 
ment and coverage analysis software; 
STI-9400 drive-test signal measure- 
ment and coverage analysis system; 
STI-9450 drive test signal measurement 
and coverage analysis kit. 

New products 
Opt. 81 indoor measurement software. 


Talley Booth 15063 
Communications 

Existing products 
Wireless communications infrastruc- 
ture; mobile products. 

New products 

Powerlink power systems. 


TCC Industries 
Existing products — 
Ac/dc power supplies; coaxial connectors 
N, TNC, mini UHF, BNC, UHF, SMA, 
SMB, EME, reverse polarity and reverse 
thread connectors; 7/16 DIN; adapter; 
tools; custom connectors. 

New products 

Power supplies; coaxial connectors. 


Booth 11089 


TEKK Booth 10038 
Existing products 

TEKK NT series hand-helds; Remington 
FRS/GMRS hand-helds; data telemetry 
radios; paging systems; full line of head- 
sets; speaker and microphones; rapid 
rate chargers. 


New products 

TEKK UHF/VHF mobile radios. 
Telecom Business Booth 16126 
Telepoint Booth 12136 
Existing products 


Digital wireless delivery system; SR-20/ 
SR-64 point-to-point and multipoint 
radio telephone links for simultaneous 
voice/fax/data, 

New products 

WDS-2000i digital radios. 

Telewave Booth 12071 
Existing products 
Transmitter combiners; receiver 
multicouplers; monitoring and test 
equipment; wattmeters; isolators; I.M. 
panels; high Q cavities; filters; duplex- 
ers; antennas. 
New products 
M107-450 low-loss transmitter com- 
biner; TWR16-860-1RTT receiver dis- 
tribution panel; Model 44AP wattme- 
ter; T4560 dual isolator; TWPC4510 
cavity; TPRD-1554 duplexer; ANT- 
450D6-9 antenna. 


Telex Booth 10075 
Communications 

Existing products 

Wireless LAN antennas; land mob- 


ile headsets and ear microphones; 


FROM ONE EXTREME 


EXTREME PERFORMANCE 
AND RELIABILITY FROM... 


Daniels Electronics Ltd. 
Base Stations & Repeaters 


¢ Ultra-low standby current 

* Temp. range: -40° F to +140° F 
* Rugged Modular Construction 
Proven in: 


« Antarctica 

¢ Death Valley 

* Rocky Mountains 

* Numerous Forest Fires 


tdeal for extreme conditions 


maa DANIELS* 


gm ELECTRONICS LTD. 
Call: 1-800-664-4066 or 
250-382-8268 
Email: sales@danelec.com 
Web: www.danelec.com 
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single-line tone remote console; six-line 
tone remote console; digital adapter 
panel; 5.8GHz antennas; headsets for 
SWAT tactical/bicycle communications 
systems and combat helmet. 


Teracom Booth 17111 
Components 

Existing products 

Mobile and portable radio auxiliary 
equipment; coaxial connectors and ac- 
cessories; antennas and antenna system 
accessories; PCS infrastructure; cables; 
power dividers/combiners, 


TESSCO Booth 12049 
Thales Booth 13125 
Communications 

Existing products 


Racal 25 portable digital radio and ac- 
cessories; MBITR tactical hand-held 
radio. 

New products 

Project 25 over-the-air rekey software; 
desktop/vehicle charger; hybrid battery 
cassette for forest fire use. 


Thermax/CDT 
Existing products 
Max Form coax; Max Flex coaxial cables; 
mobile solutions; LTE high speed and 
low loss cables. 


Booth 13130 


Times 

Microwave Systems 
Existing products 
Coaxial cables; connectors; assemblies. 
New products 

Installation tools; new connectors; 
Testmate test cables. 


Booth 16063 


Topaz3 Booth 11027 
Existing products 

Legacy ProLine series radios; Maxon 
brand SP-150 series trunked/conven- 
tional radios; Maxon brand SP-200 se- 
ries radios; Maxon brand community 
and single-user repeaters; Maxon brand 
SD-125 RF link modules; Maxon brand 
SM-400 mobiles. 

New products 

Maxon brand SP-200K series DTMF 
radios; Enduro by Maxon SM-6000 se- 
ries trunking mobiles; Comstar AVL 
transponder and system. 


Tower Booth 10111 
Connections 

TPL Booth 15009 
Communications 

Existing products 


RF power amplifiers; VHF low band 
385MHz-50MHz; high band 136MHz- 
175MHz; 220MHz; UHF 400MHz— 


512MHz and 806MHz-960MHz. 
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New products 

Multiple amplifier series. 
Transerypt Booth 14099 
Secure Technologies 

Existing products 
Land mobile radio scramblers; inversion 
code; hopping code; AES modules; pro- 
gramming software; transpeaker. 
Translectric Booth 10113 
Existing products 

De-to-de converters; noise/spike filters; 
memory modules. 
Transtector Booth 16079 
Systems 

Existing products 
APEX series ac panel protection systems; 
TST series; CB48RD; RMP family. 

New products 

RMP615A ISA surge-protected rack 
mount power strip for heavy duty loca- 
tions; I2R ac power protection systems; 
ISP interior load centers; RMP-2-420A 
dual 20A power supply lines with out- 
lets and rack mount. 


Trident Micro 
Systems 
Uixisting progucts. 
TNT series of trunking controllers; 
Raider and Marauder series of UHF 
trunking controllers; Passport trunking 
protocol. 

New products 

Network Trunking System with a digi- 
tal upgrade path. 


Booth 11017 


Trilogy Booth 13101 
Communications 

Trimble Booth 15119 
Navigation 

Troy Products Booth 17107 
Tru-Connector Booth 13142 


Existing products 

Coaxial connectors and cable assemblies 
in the following series: 7/16, N, LC, LT, 
EIA, QDS, C, SC, HN, BNC, TNC, SMA. 


TWR Lighting, Booth 11082 
Division o2wireless Solutions 
Existing products 

Medium intensity dual red/white strobe 
system. 

New products 

TWR model OL1-LED aviation obstruc- 
tion market light; TWR model OL1- 
NEON aviation obstruction market light. 


TX RX Systems 
Existing products 
Multicouplers; combiners; signal boost- 
ers; tower-top amplifiers; base station 
antennas; duplexers; cavity filters; other 
RF system products for use in the wire- 
less industry. 


Booth 12027 


United Booth 17076 
Communications 

Existing products 

Pagers; in-house paging systems. 

New products 


Eagle Patriot; Eagle Liberty; Eagle Ca- 
det; alpha and numeric pagers; 
PeopleTracker Plus; in-house paging 


system by BrilePage. 

United Telecom Booth 17125 
Council 

US Tower Booth 17101 
Valley Vision Booth 17086 
Vancomm Booth 17075 
Existing products 


Custom antenna mounts, brackets and 
systems; custom monopole and BTS 
platforms. 


VCP Booth 11088 
International 

Vertex Standard Booth 16001 
VFP Booth 10100 
Existing products 


Communications shelters for PCS, cel- 
lular, SMR, satellite and microwave in- 
dustries; power modules equipped with 
generators and switchgear. 


Vytek Wireless 
Products 
Existing products 
PTX-150 digital VHF paging transmit- 
ter; PagePro DPT-150/450 VHF and 
UHF paging transmitter/exciter; Sky- 
line VHF/UHF wireless modem; 
PageLink VHF/UHF POCSAG data re- 
ceiver/decoder. 

New products 

Fireline high speed UHF digital trans- 
ceiver; RadioConnect broadband spread 
spectrum PTP link. 


Booth 17093 


Wew 
Manufacturing 
Existing products 
Replacement batteries for two-way ra- 
dios and BAC code scanners; battery 
chargers and analyzers for two-way ra- 
dios; bar code scanners; cellphones and 
camcorders. 

New products 

Rapid analyzer I. 


Booth 15069 


Whelen 
Engineering 


Booth 14143 


World Tower Co. 
Existing products__ 
Drawing package on guyed and self- 
supporting towers; brochures on towers. 


Booth 11110 


Zetron Booth 10001 
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20/20 Visions 


years of 
history: 
A look at Mobile 
Radio Tech’s first year 


1983 


Q Premiere issue: January/February. Phil 
Cook (Phil is now sales manager for our 
sister publication RF Design) is our first 
publisher at Weisner Publishing. 


Q In one of several changes for E.F. Johnson 
over the next 15 years, it merges with 
Western Union. 


Q Kenwood announces that it is entering 
the land mobile market. 


Q Mass marketing of fully programmable, 
off-the-shelf mobile radio is forecast, 
based on the new E?PROM technology. 


Q Novatel comes into existence through a 
joint venture by Nova of Calgary, and 
Alberta Government Telephone, of 
Edmonton. James L, Green is appointed 
as the first president. 


Q Shirley Bonifasi is elected president of 
NMRA. 


O The Radio Club of America celebrates its 
75th birthday. 


( Jack Daniel heads the newly created Deci- 
bel western regional office, 


Q Hertz is the first rental car company to 
install cellphones in rental cars. 


Q Motorola supplies two-way communica- 
tions equipment for the 1984 Olympic 
winter games in Sarajevo, Yugoslavia. 


QO Mal Gurian is named president of OKI 
Advanced Communications. 


OA report drafted by former NTIA admin- 
istrator Dale Hatfield states, “no new spec- 
trum would be needed for land mobile 
licensees between now and the end of 
the century.” 


(4 Celwave Technologies Inc., a newly 
formed company, has acquired the tele- 
phone, cable, antenna and broadcast 
products business of Phelps Dodge In- 
dustries Inc. 


MARCH 2002 


Oakland County, MI, selects 
M/A-Com 800MHz network 


Oakland County, MI, has selected 
M/A-Com, Lowell, MA, to supply a 
digital 800MHz radio communica- 
tions system to replace the county’s 
10-year-old, eight-site analog 
trunked system. Motorola supplied 
the current 14-channel system. 

“Our goal is to bring inter- 
operability to all public safety agen- 
cies in the county,” said Patricia 
Coates, CLEMIS administrator. 
CLEMIS is the Courts Law Enforce- 
ment Management Information 
System, a consortium of 80 police 
agencies in southeastern Michigan. 

“Many of the county’s police and 
fire agencies use various VHF, 
UHF and 800MHz systems that 
cannot talk with each other on 
mutual aid frequencies. The new 
system responds to their requests,” 
Coates said. 

Positioned north of Detroit, Oak- 
land County has more people than 
the individual states of Vermont, 
North Dakota, Montana, Alaska, 
South Dakota, Wyoming, Delaware, 
Rhode Island, New Hampshire and 
the District of Columbia. With 
about 1.2 million residents, the 
county as a separate entity would 
rank No. 32 among metropolitan 
areas. At least two factors, in-build- 
ing coverage and data capability, 
led Oakland County to select the 
proprietary OpenSky digital sys- 
tem from M/A-Com instead of shar- 
ing the state of Michigan’s new 
Project 25 standard digital system 
made by Motorola. 

“The state system meets the 
needs of state users and others in 
more rural areas. We don’t dispar- 
age it in any way. Oakland County 
had specific needs for in-building 
coverage because we have many 
large office buildings such as the 
Palace of Auburn Hills and the 
Chrysler headquarters. We didn’t 
think the state system, designed to 
serve vehicular radios, would take 
care of our needs,” Coates said. 

Phil Bertolini, the county’s direc- 
tor of information technology, said 


the state system did not offer the 
option of data communications 
when the county was looking for a 
replacement radio system. He said 
the county’s use of CLEMIS re- 
quires data delivery at a reason- 
able speed. 

The commander of the Michigan 
State Police Communications Divi- 
sion, Capt. Thomas J. Miller, said 
that the state was completing a 
$20.3 million dollar upgrade to 
Motorola’s new Project 25 IP voice 
platform that would provide future 
capability for integrated voice and 
data communications, but the data 
component is not funded as part of 
the current upgrade. 

Oakland County’s present system 
supports 1,600 mobiles and por- 
tables. Coates said that agencies 
that may join the new system could 
raise the total as high as 5,000. 

Bertolini explained that some of 
the systems used by other agencies 
are aging and need replacement, 
which made an “enterprise solution” 
such as the digital system attrac- 
tive to them. But he said the main 
purpose of the system is to achieve 
interoperability within the county. 

As for interoperability with the 
state system, Coates said that the 
state traditionally offers one con- 
trol station at a county’s central 
dispatch facility for connection 
with the state system. But Oakland 
County differs because it includes 
30 autonomous dispatch centers 
operated by various agencies. She 
said that the OpenSky digital sys- 
tem has gateway opportunities for 
interoperability, and the use of 
800MHz NPSPAC frequencies re- 
quires interoperability. 

Miller added: “I’m not sure how 
much interoperability, if any, we 
will be able to have between the 
two systems. We plan to meet with 
Oakland County officials to dis- 
cuss it.” 

Plans to use 800MHz these days 


Continued on next page 
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must take into account the potential for interference 
from IDEN digital commercial mobile radio systems 
such as those operated by Nextel Communications, 
Reston, VA. Coates said that the current Oakland 
County analog system receives a slight amount of in- 
terference, and that Nextel has been cooperating in 
its selection of frequencies used at its cell sites to mini- 
mize the problem. 

Coates said that the new digital system is being 
funded by a surcharge on telephone bills. She said 
that a Michigan statute, Public Act 32 of 1986, as 
amended, allows money from the surcharge to be used 
for public safety agency communications, including 
police and fire departments. 

In 1999, when the county commissioners approved 
the telephone bill surcharge at the maximum 4% al- 
lowed by the state, the Libertarian Party of Oakland 
County, among others, opposed the action. Greg 
Dirasian, the LPOC vice chairman, spoke at a com- 
mission hearing on the subject. 

Dirasian claimed that a 1994 amendment to Public 
Act 32 allowed the surcharge to be used to fund emer- 
gency telephone operations, not the construction of a 
new radio communications system. He contended that 
money used for such construction should be classified 
as general revenue and, under Michigan law, must be 
voted on by the citizens of Oakland County. The com- 
missioners approved the 4% surcharge anyway, and 
some of the money is being used to pay for the new 
radio system. —Don Bishop 


Scanning ... 


Anritsu, Richardson, TX, has appointed AF CommSupply, 
Lenexa, KS, as an authorized distributor of the SiteMaster hand- 
held cable and antenna analyzers. 

Southern LINC, Atlanta, has joined with Data Burst, Wood- 
land Park, CO, to offer businesses vehicle location service. South- 
em LINC will provide users with a real-time tracking system, 
integrated with iTrak, a GPS-based device from Data Burst that 
is placed in the vehicle. 

IDA, Fargo, ND, presented a $1,000 check to the Minn- 
Kota Chapter of the American Red Cross in December. The 
money was raised during a product promotion this past fall 
involving IDA dealers and resellers. 

Positron Public Safety Systems’ deployment Metro- 
seguridad in Medellin, Columbia, won an award for best IT 
project of the year from Computerworld Columbia magazine. 
The site went live on Dec. 1, 2000, with a complement of 20 
Positron Power 1-2-3 call-taking positions and 28 dispatching 
positions using Power CAD. 

Motorola, Schaumburg, IL, is offering advanced fleet man- 
agement systems for owners of Motorola CDM series profes- 
sional radios, The company has certified CES Wireless mobile 
and base station equipment and software as compatible with 
CDM mobile radios that operate on any UHF conventional or 
LTR trunking system. 

Dataradio, Atlanta, will install a mobile data network for the 
city of Billings, MT. The three-site, 800MHz system will sup- 
port as many as 70 vehicles operating at 25.6kbps using Gemini 
mobile radio modems with Paragon data base stations. 


Racing Radios starts dealer network initiative 


Racing Radios, Forest Park, GA, 
has launched a dealer network ini- 
tiative designed to provide the rac- 
ing community 
throughout the 
United States 
with local product 
and service repre- 
sentation backed 
by Racing Radios’ 
technical and cor- 
porate strength. 

The dealer net- 
work will provide 
more direct sup- 
port to the local racing communi- 
ties across the country than was 
possible with the company’s 
former operational structure. 

Racing Radios will continue its 
national on-site support program 
for the sanctioning bodies it 


Motorola to make 220MHz product for Aerwav g 


Motorola, Schaumburg, IL, and 
Aerwav, New York, have announced 
an agreement through which 
Motorola will design, manufacture 
and market infrastructure, portable 
and mobile two-way radio products 
for use in the 220MHz band. 

“This event marks Motorola’s 
first ever entry into the 220MHz 
band,” said Ken Notter, Motorola 
Communications and Electronics 
vice president. 

“Our agreement with Motorola 
establishes the type of strategic re- 
lationship that will help us advance 
our spectrum-leasing model,” said 


Racing Radios provides radios for 
the CART and Indy Racing Leagues 
as well as for NASCAR. 


represents. Products and support 
will continue to be available at race 
venues, from the corporate offices 
in Forest Park and 
from the Moore- 
sville, NC, and In- 
dianapolis offices. 
To facilitate the 
initiative, Racing 
Radios has closed 
its California of- 
fice based in Santa 
Clarita, CA. Jim 
White, formerly 
— general manager, 
Western area operations, whose of- 
fice serviced the NASCAR Crafts- 
man Truck Series, the NASCAR 
Winston West Series and the 
Featherlite Southwest Series has 
been named to head the national 
dealer network initiative. 


Robert Shiver, Aerwav chairman. 
Offering two-way trunked radio 
features such as group dispatch, 
one-to-one selective calling, wide- 
area seamless roaming and efficient 
channel use, the Motorola products 
will be suitable for a wide cross-sec- 
tion of markets, according to a 
Motorola press release. Motorola 
expects to begin introducing its 
220MHz products in the second half 
of 2002. Both companies will mar- 
ket and distribute these communi- 
cations products directly to end us- 
ers, as well as through Motorola’s 
nationwide network of dealers. 


Private Wireless Conference set for November 


The annual conference spon- 
sored by the Industrial Telecom- 
munications Association, the 
Council of Independent Communi- 
cation Suppliers and USMSS na- 
tional organization of Motorola 
Service Stations will be held Nov. 
6-9 at the Marriott Wardman Park 
Hotel in Washington, DC. 

This venue offers an exhibit op- 
portunity for manufacturers, 
along with training and educa- 
tional programs that the confer- 


ence previously didn’t offer. ITA 
has obtained commitments from 
manufacturers to provide new 
product training and certification 
opportunities to market new prod- 
uct lines. 

The conference's educational 
program will offer certification 
testing for technicians. Its busi- 
ness and regulatory program will 
explain spectrum opportunities at 
700MHz and cover the status of 
the 800MHz band reconfiguration. 
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Defense raises small hope for 138MHz—144MHz public safety sharing 


The U.S. Department of Defense 
submitted a report to Congress in 
February that identifies a limited 
possibility of sharing the depart- 
ment’s frequencies in the 138MHz- 
144MHz band. 

The frequencies would be shared 
with state and local governments 
for use by public safety agencies, 
which the department calls “first 
responders.” A Department of De- 
fense Joint Spectrum Center engi- 
neering study identified ways that 
sharing would be possible without 
interfering with Department of De- 
fense operations. 

It isn’t certain whether the pub- 
lic safety community will view the 
report as evidence of substantial 
progress toward frequency sharing. 
Members of the Spectrum 138-144 
MHz Subcommittee of the National 
Public Safety Telecommunications 
Council who met during the APCO 
National Conference in Salt Lake 
City last August explained that the 
military tends to view sharing in 
terms of short periods of time, 
whereas public safety agencies 
want to share frequencies indefi- 
nitely in locations where their 


COMSITE 


mmes 
DESIGN 


operations would not interfere with 
military radio systems. 

The subcommittee’s chairman, 
Vincent Stile, noted that the De- 
partment of Defense report is clas- 
sified and, as such, is not yet avail- 
able to the general public. 

Stile said that the subcommittee 
gave its interpretation of “sharing” 
to the National Telecommunications 
and Information Administration, 
which assigns frequencies to federal 
users, including the military. 

“T feel the Department of De- 
fense does know what is meant 
from our side. These are extremely 
difficult times for all involved in 
spectrum management, and each 
needs to respect each other’s posi- 
tion. But sharing is possible with 
good engineering and safeguards. 
The [Spectrum 138-144MHz Sub- 
committee] is ready to work with 
the Department of Defense as soon 
as possible,” Stile said. 

Deputy Assistant Secretary of 
Defense for Spectrum and C3 
Policy Steven Price said, “We be- 
lieve it is possible to share portions 
of the 138MHz-144MHz band with 
public safety users on a limited, 
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coordinated basis. The Department 
of Defense is willing to work with 
National Telecommunications and 
Information Administration, state 
and local governments and first 
responders on a case-by-case basis 
to explore sharing the band for the 
common good.” 

A prepared statement from the 
Department of Defense said that 
although the 138MHz-144MHz 
band continues to be critical to its 
operations, the department has 
found it helpful in emergencies to 
share communications systems 
with other first responders. A small 
number of channels may be shared 
on a regional basis when it is to the 
mutual benefit of the department 
and public safety officials. 

The Department of Defense 
statement explained that the Na- 
tional Defense Authorization Act 
for fiscal 2000 reclaimed 3MHz of 
spectrum in the 1388MHz-144MHz 
band for reallocation for mixed fed- 
eral government and non-federal 
government uses, The largest fed- 
eral user would be the Department 
of Defense. The reallocation is sub- 
ject to requirements of the Balanced 
Budget Act of 1997. 

The Department of Defense takes 
the position that Congress under- 
stood that the recovery of 3MHz of 
spectrum “was and is crucial to ful- 
filling DoD’s spectrum require- 
ments.” Nevertheless, in the confer- 
ence report, the Department of De- 
fense was asked to provide a tech- 
nical report assessing the feasibil- 
ity of sharing the 138MHz-144MHz 
band with public safety users. 

In the fiscal 2001 authorization, 
Congress directed the Department 
of Defense, in cooperation with the 
Justice Department and the NTIA, 
to provide for an engineering study 
with regard to spectrum sharing in 
the 138MHz-144MHz band. The 
assistant secretary of Defense for 
Command Control Communication 
and Intelligence (C3I) has submit- 
ted this report to the Senate Armed 
Services Committee and the House 
Armed Services Committee. 

—Don Bishop 
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Transitions 


Relm Wireless advances B&! product lines 


Relm Wireless, West Melbourne, 
FL, might be the poster child for a 
company in transition—or a com- 
pany about to complete one. 

During the past several years, 
the company has transitioned from 
a mini-conglomerate named Adage. 
The companies that made up Ad- 


Thom Morrow, senior vice president of marketing 
and sales at Relm Wireless, holds a tiny ‘locator’ unit 
that plugs into BK Radio portables and mobiles to 
send location information to another portable, mo- 
bile or base station connected with a computer and 


map display. 


This ESAS setup tests UHF 800MHZ crossband op- 
eration with multisite features for wide-area dispatch 
and seamless roaming. Vertical repeaters and ampli- 
fiers conserve rack space. 


age were divested or dissolved and 
folded into the public entity of 
Relm. The company has become a 
focused land mobile radio equip- 
ment manufacturer. Relm offers 
two-way radio equipment under 
the brand names of RELM, Uniden 
PRC and BK Radio. 

Relm’s president, David Storey, 
said that the company’s strategy 
begins with the use of the Total 
Quality System to manage quality. 
The strategy also relies on customer 
contact to achieve satisfaction with 
its products and keys product devel- 
opment to profit margins adequate 
for long-term success. 

During the transition, Relm 
bridged a lack of current business 
and industrial radio product devel- 
opment by acquiring the more mod- 
ern Uniden Private Radio Commu- 
nication product line. Relm also 
has updated the Uniden enhanced 
subaudible signaling (ESAS) FM 
trunking product, adding UHF ca- 
pability to fit the niche market of 
UHF trunking. 

The basic ESAS switch costs less 
than $25,000 and controls as many 
as 20 channels. Even when used to 
control only five channels, an ESAS 
system “costs about half as much 
as Brand X,” said Thom Morrow, 
Relm’s senior vice president of 
sales and marketing. The same 
switch can be used to control 
crossband use of 800MHz and UHF 
channels. 

Ken Klyberg, product manager, 
said that Relm had completed 
multisite dispatch system features 
that Uniden had begun to develop. 
The company is supplying firm- 
ware ESAS upgrades for Uniden 
mobiles and portables to allow 
wide-area dispatch, seamless 
roaming and unique IDs. 

In favor of developing its own 
Project 25 product, Relm aban- 
doned two previous development 
paths involving OEM agreements 


with Motorola and Racal. One 
reason was that the OEM units 
would have had a different man- 
machine interface than Relm’s 
current BK Radio public safety 
products. Another was the reality 
of insufficient margins. 

Storey said that a rights offering 
through Noble Financial Group, 
Boca Raton, FL, was expected to 
bring Relm a capital infusion be- 
tween $2 million to $3 million dur- 
ing March to speed the company’s 
digital radio development. 


Finding firefighters in forests 

Relm has developed a simple 
“locator” accessory that plugs into 
BK Radio portables and mobiles. 
The locator uses GPS, but Morrow 
said it won’t be called a GPS unit 
because people expect GPS units 
to have built-in map displays. In- 
stead, the locator accessory sends 
location information over a mo- 
bile or portable to any other unit, 
base, mobile or portable, con- 
nected with a laptop or other com- 
puter to track locations. 

“For a fire or SWAT team, if 
there’s someone with a laptop, a 
portable and the locator unit, 
you're in business. You could put it 
in a command or dispatch center. 
It’s easy to use and doesn’t take 
hours of training,” Morrow said. 

Using outsource manufacturing 
of its radio cores and in-house fin- 
ish work, Relm has improved its 
cost control and returned to profit- 
ability in 2001. Storey said that 
with about 70% of its sales to go- 
ing to the public safety segment, 
Relm expects to grow that market 
as the industry’s “third manufac- 
turer of a portable and second 
manufacturer of a mobile.” And 
with a schedule to introduce new 
business and industrial product 
that Storey described as “aggres- 
sive,” he expects Relm to increase 
that side of the business, too. 

—Don Bishop 
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March 

13: Region 5 700MHz Planning Com- 
mittee meeting, 10 a.m., Orange 
County Communications, Orange, CA. 
Contact: David Buchanan at 909-387- 
3337 or www.cpra.org. 

17-19: UTC Canadian Utility 
Telecom Conference, Pan Pacific Ho- 
tel, Vancouver, British Columbia, 
Canada. Contact: Elissa Ehrenstein at 
202-833-6827 or www.utc.org. 

18-20: CTIA Wireless 2002, sponsored 
by the Cellular Telecommunications 
and Internet Association, Orange 
County Convention Center, Orlando, 
FL. www.ctiashow.com. 


April 

7-10: ENTELEC, George R. Brown 
Convention Center, Houston. 
www.entelec.org. 

11: Region 24 700MHz Planning 
Committee meeting, | p.m.; 800MHz 
meeting, 10 a.m., Kansas City Police De- 
partment Communications Division 
Conference Room, Kansas City, MO. Con- 
tact: Stephen Devine at 573-526-6105 or 
sdevine@mail.state.mo.us. 

23-24: British Association of Public- 
Safety Communications Officers, 
organized by Brintex, Novotel London 
West Convention Center, Hammer- 
smith, London. www.bapco.co.uk. 
24-26: International Wireless Com- 
munications Expo, co-sponsored by 


Mobile Radio Technology, Las Vegas 
Convention Center, Las Vegas. 
www.iwceexpo.com. 

25: Simulcast Forum, Simulcast So- 
lutions, Las Vegas Convention Center, 
8 a.m., East lobby, S52, Las Vegas. 
www.simulcastsolutions.com. 
28-5/1: APCO North Central Re- 
gional Conference, sponsored by the 
Wisconsin Chapter of APCO, Madison, 
WI. www.apco2002.com. 


May 

6-10: Vehicular Technology Spring 
Conference, sponsored by IEEE, Bir- 
mingham-Jefferson Civic Center, Bir- 
mingham, AL. www.ieee.org. 

15-17: 5th Annual PCIA Tower and 
Site Management Forum, sponsored 
by the Personal Communications Indus- 
try Association, Westin Diplomat Resort 
& Spa, Hollywood, FL. Contact: Poppie 
Bergere at 800-759-0300 ext. 7433 or 
www.pcia.com. 

20-23: ASCENT Spring Conference, 
sponsored by the Association of Commu- 
nications Enterprises, Paris Las Vegas 
Hotel, Las Vegas. www.ascent.org. 


June 

2-6: Supercomm, sponsored by TIA and 
USTA, Georgia World Congress Center, 
Atlanta. www.supercomm2002.org. 
16-20: NENA, sponsored by National 
Emergency Number Association, 


Pack Your Suitcase 


Indianapolis. www.nena9-1-l.org. 
23-26: UTC Telecom, sponsored by 
UTC, the United Telecom Council, MGM 
Grand, Las Vegas. www.utc.org. 


August 

11-15: APCO Conference & Exposi- 
tion, sponsored by the Association of 
Public-Safety Communications Offi- 
cials—-International, Opryland Hotel, 
Nashville, TN. www.apeointlorg. 


September 

17-20: PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, Ernest Morial 
Convention Center, New Orleans. 
www.pcia.com. 


October 

5-9: 109th Annual IACP Conference: 
Law Enforcement Education Tech- 
nical Exposition, Minneapolis. 
www.theiacp.org. 


November 

6-9: ITAAnnual Conference, Marriott 
Wardman Park Hotel, Washington. 703- 
528-5115 or www.ita-relay.co . 

22: Radio Club of America Annual 
Awards Banquet and Technical 
Symposium, New York Athletic Club, 
New York. www.radio-club-of- 
america.org. 
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Digital ANI 


Product Focus - Mobile radios 


Mobile radio switches between equipment 


The EF Johnson 5300 analog/ 
digital mobile radio provides an 
APCO Project 25-com- 

patible and Smart- 
Net/SmartZone inter- 
face to meet the 
needs of state, local 
f= and federal govern- 

"ment users, as well 
as business, industrial and public 
safety applications. With backward 


Patriot RPM series mobile radios 
from Ritron are available in low- 
band (30MHz-50MHz), VHF 
(146MHz-174MHz) and UHF 
(450MHz-470MHz) and with 
power levels of 60W, 30W 
and 25W, respectively. The 
radios feature 16 channels 
and are PC field-program- 
mable for simplex, half-duplex or 
receive-only operation. Other fea- 
tures include: wideband opera- 
tions, cloning capability, normal 
and/or priority scan, CTCSS, digi- 
tal coded squelch, two-tone sequen- 


compatibility, this mobile offers the 
capacity to communicate in narrow 
and wide channels and to operate 
in either digital or analog mode. 
This allows the radio to effectively 
switch from communications be- 
tween SmartNet/SmartZone, APCO 
25-approved equipment and con- 
ventional FM equipment with a 


turn of the channel knob. 
WWW EFJOHNSON.COM 


tial decode, busy channel lockout, 
channel monitor lock-out and 
transmitter time-out timer. The 
mobile measures 2.1" x 5.8" x 7.4", 
permitting easy installation. 
WWWRITRON.COM 


MDC-1200. Signaling 


py CONTROL SIGNAL 


www.ControlSignal.com 


Control Signal's 1ID-12/1201 is an economical MDC-1200 ANI system. The ID-12 encoder 
works in all radios and fits in virtually all handhelds and mobiles. The |D-1201 decodes 
any MDC-1200 ANI signal, has a large LED display, a printer port and an RS232 port. 


MOC-1200 6 a rogestored trademark of Motorola Inc 


800-521-2203 » 303-989-8000 * Fax 303-989-8003 »* www.ControlSignal.com 
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Radio increases 
spectrum efficiency 


M/A-Com’s OpenSky M-803 mo- 
bile radio uses digital TDMA tech- 
nology to increase spectrum effi- 
ciency and provide secure voice and 
data radio at a 19.2kbps data rate. 
Features include trunked voice and 
data, IP and CDPD-based open in- 
terface for real-time mobile data 
applications, full-duplex operation 
for rapid data transfer, integrated 
GPS for automatic vehicle location 
and over-the-air software down- 
loading. The radio offers multimode 
operation for compatibility with 
conventional FM and APCO P25 
common air interface. 

WWW.MACOM.COM 


Digital radio supports 
Project 25 application 


The Guardian G25RMV100 VHF 
P25 conventional mobile from 
Datron World Communications 
is designed for government, public 
safety and business applications. 
This fully digital radio meets the 
APCO P25 FDMA common air in- 
terface standard. It also operates 
as an analog radio, offering full 
backward compatibility with con- 
ventional wideband FM systems. 

WWW.DTWC.COM 


Radio suited for 
industrial complexes 


The six-channel industrial radio 
from GAI-Tronics can be used for 
stand-alone radio communications 
or can be integrated to work with 
other communications equipment 
such as the page/party system, The 
radio is a stationary, mounted UHF 
transceiver suited for industrial 
complexes, especially in cranes or 
other mobile equipment. 

WWW.GAI-TRONICS.COM 


WWW.MRTMAG,.COM 


Analog converters accept wide range input 


Entrelec’s single 
and multifunction ana- 
log converters feature 
approval for UL 1604 
Class I, Div. 2 groups A, 
B, C and D hazardous 
locations and nonhaz- 
ardous locations. These compact, 
22.5mm wide, DIN rail-mounted 


converters accept a wide range of 


input signals and sup- 
ply standard voltage 
and current output. 
The full line includes 
the C.A.LS UNI family 
for many features and 
performance, and the 
C.A.1.8.-E family for popular ana- 
log signal conversion applications. 
WWIW.ENTRELEC.COM 


System provides fleet management 


Axiom Navigation’s Accu- 
Tracker FMS-2000 provides effi- 
cient fleet management as well as 
employee and service accountabil- 
ity. The system, when combined 
with third-party software, runs de- 
tailed reports to check route effi- 
ciency, pinpoint where cargo is dis- 
appearing and check on drivers. 
The system is a 12-channel GPS 


receiver paired with a full short- 
range 900MHz data transmission 
system. The base station software 
supports anywhere from one ve- 
hicle to hundreds of vehicles. Each 
unit can be programmed to log 
time, distance, speed and stops. 
With the unit’s small size, stealth 
installation is easily performed. 
WWW.AXIOMNAV.COM 


Monitor provides RF sensing, remote access 


The DB8822 integrated power 
monitor from Decibel Products 
is a sensor and display monitor 
for SWR and power on a single 
transmitter or antenna. It com- 
bines RF sensing, display, moni- 
toring functions and remote ac- 
cess in one compact package. Vari- 
ous models are available for fre- 
quencies from 30MHz-1,000MHz, 
and power ranges from 100W- 
1,000W. User-set parameters al- 
low a wide range of configurations 


without complicated setup proce- 
dures. The monitor requires 
9Vde-32Vde and will draw about 
75mA at maximum 12Vde. 
WW\W.DECIBELPRODUCTS.COM 


Accessories help customize radios 


The EX500 portable 
two-way radio from 
Motorola offers acces- 
sories designed to en- 
able EX500 users to cus- 
tomize their radios to fit 
their unique applica- 
tions. The audio accesso- 
ries offered include a 
lightweight headset 
with boom microphone and an in- 
line PTT button, an ear microphone 
with VOX/PTT radio interface mod- 
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ule and a high-noise- 
level car microphone. 
Carry case options in- 
clude a plastic carry 
holster or a soft leather 
case with swivel belt 
clips. Users can replace 
the standard NiCd re- 
chargeable battery 
with a 1,000mAh or 
1,820mAh Li-ion battery when ex- 
tended work cycles are needed. 
WWW.MOTOROLA.COM 


Transmitter offers 


weather resistance 


The Quick Talk model from 
Ritron integrates digital 
voice recording technol- 
ogy with a PC-program- 
_ mable 6W radio trans- 
mitter. This weather-re- 
sistant trans- 

= 


a100uq pNpoig — 


mitter moni- 
| tors as many 
as two contact 
u closure/switch 
3 inputs and 
ee transmits cus- 
tom voice mes- 
sages over any VHF or UHF 
radio system. Line-of-sight 
coverage can be achieved 
through a radio repeater. 
WWW.RITRON.COM 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


" Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


" Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


® EAGy 


v 
Weather Radio ; & 
Pa 


wT 


fy 
%y at 
Afertint 


U.S. Patents 5,994,433 -5,.574,999-D 377,795 
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Products meet FCC Part 15 regs Two-way radio offers 


The connectors and adapters from 

RF Connectors meet FCC Part 15 1,800 plus talk channels 
regulations by incorporating reverse, or The F reeTalk XLS (Model TK-3131) 
left-handed, threads. Standard coaxial two-way radio from Kenwood Com- 
connectors will not mate with these con- munications offers more than 1,800 
nectors, making the connector Part 15- talk channels and a communicating 
compliant. Because only the threads are range of four miles. It offers features 
modified, performance of these coaxial such as voice encryption, channel scan- 
connectors is unchanged. ning, vibration alert, an illuminated 
WWW .RFINDUSTRIES.COM LCD and automatic battery-saver func- 
tions. It comes equipped with 15 main 
channels, each with 38 analog talk groups and an 
i ; additional 83 digital talk groups. The radio is com- 

Radio provides secure Internet patible with widely used FRS radios. 
Harris’ RF-5800-V-NM VHF networking module WWW.KENWOOD.NET 


provides secure, wireless Internet protocol connectiv- 
ity for tactical applications such as remote sensors or 
“smart” munitions. The radio uses the Harris Tactical . Sawn 
Networking software, which uses a channel] access Software aSSIQNS citation numbers 
mechanism to provide high network throughput, au- Anew feature of Motorola’s Premier MDC report- 
tomatic data rate detection and prioritized traffic. It ing can enhance accuracy by reducing the need for 
can withstand ground-mobile shock and vibration, and officers to manually enter numbers issued through 
it covers the military VHF band for use anywhere. dispatch or other conventional methods. Now when 
WWW.HARRIS.COM an officer writes a citation, a state-issued citation 
number will be automatically and wirelessly as- 
signed to that citation so it can be tracked. Once the 
Crescend Technologies citation is completed, reported details can be shared 
quickly through wireless transmission to headquar- 
RF Amplifiers & Modules ters for routing, approval and notification. The cita- 
tion numbers are stored on the server. Officers fill 
out the citation on their laptops, and when the cita- 
tion is completed the number is automatically gen- 
erated and included on the report. The software also 
provides customized administrative tools for gener- 
ating citation reports. 
WWW.MOTOROLA.COM 


850-870 MHz Module SS 


540-061 M36 860-860 MHz 46 Wall Reptacement 
Module 


Console designed for flat screen 


Winsted’s slim-line consoles are designed for the 
flat screen monitors used in command and control 
centers, security systems, traffic management, net- 
work operating centers 
and broadcast control 
rooms. Its space-saving 
console depth of 184"- 
plus work surface af- 
fords compact room in- 
VHF (130-175 MHz) stallations. The consoles 

1: are made of steel with 
sai iid baked, black enamel. The work surface can be formed 
800-960 MHz to any shape or size and can include cutouts for ad- 
justable keyboard shelves. All edges on this shelf are 
smooth and rounded in a white matrix finish. All com- 
ponents are interchangeable for flexibility in console 
configuration. 
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P-Series Amplifiers Available in: 
VHF Low Band 


Crescend Technologies, LLC 
Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email: sales@crescendtech.com 
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Undercover 
antennas mirror 


cell antennas 


STI-CO’s glass mount 
VHE/UHF or VHF/cellular 
mobile antennas are dis- 
guised for law enforcement 
officials or undercover task 
force units. The dual-band & 
antennas look like the Jy 
glass-mount cellular an- 
tennas seen on many ve- 
hicles and may be mounted on the 
rear or side windows. The antennas 
offer a 16", closed-coil black whip 
that can be adjusted to a 90° angle 
to compensate for variances in win- 
dow slopes. A discreet 3" whip at- 
taches to the coupler housing inside 
the vehicle for cellular. 

WWWSTI-CO.COM 


Batteries intrinsically 
safe, non-incendive 


The rechargeable replacement 
batteries for Ericsson/GE LPE se- 
ries and MRK series radios from 
Multiplier Industries meet the 
demands of intrinsically safe and 
non-incendive batteries being re- 
quired for use by government agen- 
cies and other organizations such 
as fire departments, oil refineries, 
mining and natural gas companies. 

WWW.MULTIPLIER COM 


Antenna blends easily 


Decibel 
Products’ 
DB792SM5N- 
KU wideband 
antenna _ pro- 
vides omni-di- 
rectional RF cov- 
erage in the 1,710MHz-3,600MHz 
band. This antenna is a direct re- 
sponse to modern indoor wireless 
coverage systems that require ver- 
satile antennas that provide maxi- 
mum services while remaining 
physically appealing. The shape fac- 
tor of the antenna blends into an in- 
terior environment. 

WWW.DECIBELPRODUCTS.COM 
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Technology provides recording/retrieval 


Dictaphone and The Genesis 
Group have joined to provide voice 
recording and retrieval capabilities 
for users of Motorola SmartZone, 
SmartNet and other trunked radio 
systems. Genesis has integrated 


Dictaphone’s Freedom digital re- 
cording system with its GenWatch 
and GenSZAI trunked radio system 
management and billing products. 


WWW, DICTAPHONE.COM 
OR WWW.GENESISWORLD.COM 


¢ 


ia 


YOURSELF? 


cS) 
T wo-way communication in high noise 
environments is difficult and possibly 
hazardous. Now you can communicate clearly 
and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 
Headsets and Radio Adapter Cords to enhance 
the performance of your two-way radios. 
Our high quality headsets feature rugged 
construction and a certified Noise Reduction 
Rating (NAR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 
for use with safety caps and helmets. Boom 
mounted or throat microphones enable hands- ~~~ 
free performance. Choose Voice-Activated (VOX) 
or Push-To-Talk (PTT) systems with adapter 
cords for over 300 two-way radios. For clear 
two-way communication in high noise, there’s 
only one name worth repeating — David Clark. 


For more information and a FREE 
demonstration, call toll-free: 


1-800-900-3434 


Z 


te j 
P q em FY Re 8 


Two 


ie INCORPORATED 
360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 
Visit our web site at www.davidclark.com 


©1997 David Clark Company Inc. - Green headset domes are a David Clark Company Trademark. TS 
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Monitor tests 
AM/FM systems 


The commu- 
nications ser- 
vice monitor 
from IFR Sys- 
tems tests con- 
ventional AM 
and FM radio 
systems up to 
1.05GHz. The 2944 monitor is for 
maintenance, repair and field-test- 
ing of AM/FM analog receivers, 
transmitters and repeaters. The 
monitor is rugged, versatile and 
lightweight. It combines a number 
of instruments into one convenient 
box, allowing users to make exact- 
ing measurements whether they are 
in the workshop or in the field. The 
monitor’s features include full-span 
spectrum analyzers, narrowband 
and broadband power meters, audio 
analysis tools, a full-featured signal 
generator and a digital storage os- 
cilloscope. 

WWWIFRSYS.COM 


Controller installs 


mobile radios, stations 


The NHRC-4/MVP repeater con- 
troller from NHRC is an integrated 
— repeater control- 
ler that installs 
General Electric 
Custom MVP mo- 
bile radios and 
stations, It pro- 
vides complete re- 
peater operation 
and control with a 
remote base port. 
In mobile radio, 
two wires must be added, one trace 
is severed on the radio’s system 
board and the controller is plugged 
in. In station applications, installa- 
tion consists of adding three wires 
and then the controller is plugged in. 
Features include individual timeout 
timers, five courtesy tones indicat- 
ing channel activity and a digital 
output for control applications. 


WWW.NHRC.NET 


MOBILE RADIO TECHNOLOGY 


Digital cineca finder targets cellular phones 


Communica- 
tions Test In- 
struments’ Loca- 
tor XPD digital 
TDMA cellular di- 
rection finder sys- 
tem for cellular 
system operators 
and law enforce- 
ment workers 


tracks and locates digital TDMA 


cellphones. The system will track 
and geographically locate and tar- 
get cellphones by presenting a real- 
time display of the tracking vehicle 
and bearings to the target cell- 
phones superimposed on a moving 


map display. This 
compact, inte- 
grated product is 
designed specifi- 
cally for use in a 
mobile environ- 
ment, and when 
installed in a 
tracking vehicle, 
requires no addi- 
tional hardware or software to be- 
gin tracking operations. The sys- 
tem brings several technologies to- 
gether into a single operating plat- 
form controlled by a small vehicle- 
mounted computer. 
E-MAIL: PFSSALES@IME.NET 


Loop test system isolates problems 


The 51950 system from Proc- 
tor and Associates is a dedicated 
test system that allows a single 
technician to quickly identify 
leased or private line problems 
without the need for any special- 
ized equipment or additional help. 
It verifies transmission levels 
through two-wire or four-wire cir- 
cuits and reports the results to the 
operations technician. The techni- 
cian analyzes the results, isolates 
the problem span and dispatches 
the appropriate repair workers 
directly to the trouble site. 


Through its remote operation, the 
technician can conduct testing 
from any off-site location. The sys- 
tem can also detect and report 
alarm conditions at the remote 
transmission site via remote alarm 
connections. The system monitors 
the remote site and automatically 
reports back to the operations cen- 
ter, alerting security of any de- 
tected security breaches, fires or 
backup power switch-overs. Secu- 
rity can also dial the system at any 
time to determine the site’s status. 
WWW.PROCTORINC.COM 


Adapter simplifies battery connection 


Cadex’s Flexarm 
adapter snaps into 
the Cadex 7000 se- 
ries battery analyz- 
ers to simplify con- 
necting batteries for 
testing. This adapter 
establishes contact 
by lowering the 
arms to the battery. 
Magnetic guides 
keep the battery in 
any position. The 
gold-plated Pogo contacts are field 
replaceable. A spring-loaded tem- 
perature sensor monitors the 


battery tempera- 
ture. Banana jacks 
allow cable connec- 
tion on batteries fit- 
ted with a plug 
rather than flat con- 
tacts. The analyzer’s 
“edit” key prompts 
the user to enter the 
battery specifica- 
tions, which are 
stored in the adapt- 
er, There is room for 
10 battery types, each of which can 
be given a unique name. 
WWW.CADEX.COM 
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(R2) 
Leasing 700 MHz Guardbands 


(RS) 
Nextel’s White Paper 


(R4) 


Interconnection Update 


(R5) 
Auction Dust Settlings 


(R6) 
The ULS Tutorial 


EXHIBIT HALL OPEN 


(R7) 


Update of 220-222 MHz Band Use 


(R8) 
FCC Open Forum 


(R9) 


Leasing and Managing Channels 


(R10) 
AVL in the Mix 


(R11) 
FCC Speed Traps 


(R12) 
FCC Update 


PUBLIC 
SAFETY 
TRACK 


(P1) 
AGILE 


(P2) 
NPSTC 


(PS) 
Opensky 


(P4) 
P25 


(P5) 
The World Trade Center 


(P6) 


Nextel 


(P7) 


Nextel Panel Discussion 


(P8) 


Project Greenhouse 


(P9) 
Project MESA 


(P10) 


Tower Safety 


(P41) 


Telematics 


(P42) 
PSWN 


(P13) 
NYSTEC 


SPECIAL EVENTS 


We look forward to seeing you at some of the industry events at IWCE 2002. 
Visit www.iwceexpo.com for updates and additions to the IWCE 2002 special events program. 


Tuesday, April 235 


—w 
1:00pm-4:00pm TETRA 
TETRA Seminar — a” 


The North American TETRA Forum (NATF) will be hosting 
a special seminar on the advantages of adopting TETRA 
in North America. The seminar will include presentations 
by leading manufacturers and users of TETRA. 


There is no cost to attend the seminar, but pre- 
registration is required. To pre-register, please e-mail 
your name, company name, job title, address and 
phone number to info@tetraforum.org. The deadline 
to register is April 2, 2002. 


Wednesday, April 24 0 


9:00am-10:00am 
IWCE 2002 Keynote Address Presented by 
Jay Kitchen, CEO PCIA 


As president and CEO of 
the Personal Communications 
Industry Association (PCIA), Jay 
Kitchen is one of the foremost 
leaders in the wireless com- 
munications industry. 


Kitchen assumed the presiden- 
cy of PCIA in 1994. Since then, 
he has overseen the growth of 
PCIA to encompass the broad 
cross-section of the economy 
that makes up the mobile convergence space. During 
Kitchen's tenure, PCIA has evolved to meet the chal- 
lenges of an increasingly complicated and competitive 
telecommunications market. He has developed and 
fine-tuned PCIA's core competencies of providing valu- 
able business solutions, removing barriers to business 
growth on a global scale, gathering and sharing inter- 
national and country-specific marketplace intelligence 
and advocating for public policy on behalf of its mem- 
bers. He has leveraged those unique and proven 
member services to launch industries such as PCS, and 
to facilitate the growth of mobile convergence. 


id 
10:30am-12:00pm Al 


PCIA Workshop 
The 21st Century Radio Dealer 


It's no longer enough fo be just a "two way radio deal- 
er." The 24st Century Radio Dealer must be knowl- 
edgeable in an ever-increasing variety of wireless solu- 
tions and be agile enough to implement different 
technologies for a wide panaply of customers. From 
wireless LANs to being an ISP, from being a reseller to 
being an m-commerce expert, today's marketplace 
demands more of today's dealer. In this session spon- 
sored by PCIA, learn what opportunities there are, and 
what resources are available to you, so that you can 
be the "go-to" dealer in your marker. 


7:30am-9:00am 

RCA Breakfast Meeting 
Monte Carlo Resort and Casino 
Attend the annual Radio Club of America breakfast 
meeting at WCE 2002. This is your opportunity to net- 
work with other club members in a relaxed atmosphere. 
Enjoy the keynote presentation which addresses citical 
industry issues. Reservations are required. Register at the 
Radio Club of America booth #16049 on Wednesday, 
April 24 or contact Karen Clark at kclark@primediabusi- 
ness.com or 1-720-489-3286. Visit the RCA booth 
#16049 throughout the IVWCE 2002 show. 


2:00pm-3:00pm 

Women in Wireless Communications 
Room $221, Las Vegas Convention Center 

WIWC invites you to a Social Hour during the IVCE show 
in Las Vegas. Come relax, meet others in the industry 
and learn more about Women in Wireless 
Communications. Refreshments and hors d'oeuvres will 
be served. Please R.S.V.P. to Patti Ryg, Hutton 
Communications, at 877-832-6337. There is a $5 fee 
to attend. 


wWwiiwceexpo.com 


EXHIBITIN 


EXHIBITING COMPANIES 


4st Contact Technologies Inc. 
A.C Dato Systems 


Advancelec Industries Inc. 

AEA Wireless 

Aerocomm, Inc. 

AF CommSupply 

Alexander Technologies 

Alltec Corp 

Amerizon Wireless Wholesale 
Communications Distrib 

Amplifier Research 

Amrel Systems L.L,C. 

AMTAJIWTA 

Anchor Graphics Inc. 


Catalyst Communications 
Technologies Inc. 

Cellport Systems 

Centurion Wireless Technologies, Inc. 

Ceotronics Inc. 

CES Wireless Technologies Corp. 

ChargeGuard Inc. 

Childs Antennas Corp. 

Cimarron Technologies Corp. 

Citel Inc. 

CommScope Inc. 

Commtech Wireless Pry. Lid. 

Compac Development Corp. 

Computer Resources Inc. 

ComSpace Corp. 

Comtelco Industries Co. Inc. 

Comtronics Inc. 

Connect Systems Inc. 

CPI Communications Inc. 

CPR Technology 

Gescend Technologies 


Exhibit Hall Hours 


Wednesday, April 24 
10:00am-5:00pm 


Thursday, April 25 
10:00am-5:00pm 


Friday, April 26 
40:00am-2:00pm 


1-800-288-860 


) 6 


GSI Shelter Technologies 
Cushcraft Corp. 

CVDS Inc. 

Cyterra Corporation 
Daniels Electronics Ltd. 
Dantherm HMS Inc. 
Dataradio Corp. 

Datron World Communications Inc 
Dovid Clark Co. Inc. 
David Levy Co. Inc. 
dbSpeara 

Decibel Products 

Delta Electronics Mig. Corp. 
Digital Paging Co. 

Digital Voice Systems Inc. 
Digital Wireless Corp. 
Driverlech, Inc. 

DuPont Building Inc. 
DuraComm Corp. 

DX Radio Systems, Inc. 
Dyplex Communications 
EADS Telecom 


Federal Communications Commission 
Federal Signal Corporation 

Fibox Enclosures 

Fibrebond 

Fred A. Nudd Corp. 

FUTURECOM Systems Group Inc. 
Gabriel Electronics Inc, 
GAI-Tronics Corporation 

Gamber Johnson 

Genesis Group, The 

Glentel Corp. 

Granger Telecom 

Harger Lightning G Grounding 
Hark Tower Systems Inc. 
Hantis-Intraplex inc. 

Havis Shields Equipment Corp. 
Heartland Copital Leasing Inc. 
Holaday Industries 

Honeywell Obstruction Lighting 
Hutton Communications inc. 
ICOM America Inc. 

IcT 

IDA Corporation 

IFR, Americas Inc. 

IMSA 

Industrial Telecommunications Assn. inc 
IP MobileNer 

ISR FleeTrac 

MECH-Intelligent Technologies Co. 
JBRO Boneries Inc. 

John Mitchell Co. 

Jotto Desk 

JPS Communications lnc. 

Kathrein Inc. Scala Division 

Kaval Wireless Technolagies Inc. 
Kenwood Communications Corp. 
KR NIDA Communications 
Kullman Industries Inc. 

Kyocera Solar 


Kyosey Company Limited 

LGE Mobile Computers and Mounts Inc. 

Lease Acceptance Corp. 

Lease Corporation of America 

Lind Electronics Inc. 

Link Communications Inc. 

Lone Peak Designs 

MWA-COM Wireless Systems 

Marvair 

Maxrad Inc. 

MCM Technology Inc. 

Mentor Engineering 

Merry Electronics USA Co, Ltd. 

MFJ Enterprises Inc. 

Microwave Dota Systems 

Midian Electronics Inc. 

Midland Consumer Radio 

Mobile Radio Technology 

Motorola Inc. 

MTS Wireless Components 

Multiplier Industries Corp. 

NARDA Safety Tesr Solutions 

National Products 

Nearson 

NERA Telecommunications Inc. 

New-Tronics Antenna Corp /Hustier lac. 

NEWMAR 

Nexlek, Inc. 

Nextel Analog Services 

NK Cables USA Inc. 

Northern Technologies Inc. 

Numerex 

Nutel Wireless 

o2wireless Solutions/TWR Lighting 

OptoEleadronics Inc. 

Orbacom Systems Inc. 

Ormandy Software 

OTTO Engineering Inc. 

Peltor Communications 

Penta Corp. 

PHI Enterprises Inc. 

Polar Electronic Industries 

PolyPhaser Corp. 

Power Conversion Products Inc. 

Power Products 

Precision lest Systems 

PRIMEDIA Business 

Primus Electronics Corp. 

Project 25 Technology Interest Group 

PRYME Radio Products 

PIMW 

Public Safety Wireless Network 
Program (PSWN) 

Pyramid Communications 


Raine Inc. 

RELM Wireless Corp. 

RF Design 

RF Imaging and Communications 
RF Industries/Connectors Division 
RF Industries/Neulink Division 

RF Technology Pty. Lrd. 

Ritron Inc. 

Royol Telecom Structures Co. 
ASI 

ATi/Securex 

Sabre Communications Corp. 
Savoex Communications 

Schott Applied Power Corp. 


as of 1/31/02 
a 


Smartrunk Systems Inc. 
SoftWright L.L.C. 

Solunet 

Sonik Technologies Corp. 
Southwest PV Systems Inc. 
SpaceCom Systems Inc. 
Spinner North America Inc. 
Stancil 

STI-CO Indutties Inc. 
Superdex Monufacturers Lid. 
Talley Communications Corp. 
TCC Industries Inc. 

Telepoint Inc. 

Telewove Inc. 

Telex Communications Inc. 


Terocom Components 


Tlogy Communications 
Trimble Navigation 
Tru-Connector 

TXRX Systems 

United Communications 
United Telecom Council 
US Tower 

Vancomm Inc. 

VCP International Inc. 


Interested in 
exhibiting 
at IWCE? 


Contact: 
Mike Doolitle, 
Exhibit Sales Manager 
Phone: +1-720-489-3137 
Fax: +1-720-489-3101 
mdoo i 


ERAL INFORMATION 


GENERAL INFORMATION 


Las Vegas Convention Center 
3150 Paradise Road 
Las Vegas, NV 89109-USA 


fecisindicn ‘ninco 


Registration Hours 
Monday, April 22 

(Workshops Only) 
Tuesday, April 23 

(Workshops Only) 
Tuesday, April 23 
Wednesday, April 24 
Thursday, April 25 
Friday, April 26 


8:00am-9:00am 
8:00am-9:00am 


12:00pm-5:00pm 
8:00am-5:00pm 
8:00am-5:00pm 
8 :00am-2:00pm 


Badges 

If your registration is received by April 5, your badge 
will be mailed to you. After April 5, please pick up your 
badge ar the "Pre-Registered Attendees" counter at 
the show. After April 12, please register at the show. 


Hotel Information 


Hotel Reservations 

The Monte Carlo Resort and Casino is the official horel 
for IWCE 2002. Hotel reservations are available at the 
discounted show rate of $105/night (Sunday - 
Thursday), $145/night (Friday or Saturday). 


Monte Carlo Resort and Casino 

3770 Las Vegas Blvd. South, Las Vegas, NV 89109 

Call: +1-702-730-7000 or 1-800-311-8999 for reservations 
Group Code: XIWCE 


Monte Carlo is now accepting room reservations for 
IWCE 2002. These rooms are offered on a first-come, 
first-served basis. Rates may increase after March 15, 
2002, so call today! Be sure to mention the group 
code, XI'WCE, to qualify for the special rare! 


Shuttle Service 

Shuttle service will be provided from the Monte Carlo 
to the Convention Center, free of charge, as follows: 
Wednesday, April 24 8:30am-5:30EM 
Thursday, April 25 8:30am-5:30emM 
Friday, April 26 8:30am-3:00pm 


PRIMEDIA Business Exhibitions has selected Stellar Access, 
Inc. (SAI) as the official event travel service. Book online 
at www.iwceexpo.com or call 1-800-929-4242 and ask 
for Group #326 to receive the following discounts: 


American Airlines and America West Airlines 

Save 5% to 10% on lowest applicable fares with an addi- 
tional 5% off with a 60 day advance purchase. All rules 
and restrictions apply. Travel between April 19-30, 2002. 


Alamo Rent A Car 
Rares start as low as $34/day for economy models and 
$149/week with unlimited free mileage. 


Book Online. Pay no transaction fee! 

As an added convenience for all members, PRIMEDIA 
Business Exhibitions has arranged for you to book your 
travel to this event online. You can make your air and 
car reservations using the special contracted rates that 
PRIMEDIA Business Exhibitions has negotiated for you 
directly from the IVCE Web site at www.iwceexpo.com! 


If you do not wish to book online, 

contact Stellar Access, Inc. af: 

1-800-929-4242 

Outside US & Canada: 619-232-4298 

Fax: 619-232-6497 

A $15 transaction fee will be applied to all tickets 
purchased via phone service. 

Reservation hours: M-F 6:30am-5:00pm Pacific Time. 
Be sure to reference Group #326. 


Las Vegas 
Convention Center 


Flamingo Rd. 


Monte Carlo 
Resort and Casino 


Tropicana Ave. 


McCarran 


International 
Airport 


wdiS OUL, 
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www.iwceexpo.com 


April 24-26, 2002 


Las Vegas Convention Center 


Las Vegas, Nevada USA 


iWCERI 


International Wireless Communications Expo 


ADVANCE REGISTRATION 


Please complete all questions. Photocopy for additional registrants. Incomplete forms cannot 
be processed. Must be 18 years of age to attend. Photography is prohibited in the exhibit hall. 
You will receive confirmation if you register before April 15, 2002. 


REGISTER ONLINE AT www.iwceexpo.com 


1. General Information 


Mr. Ms. Mrs. |] 


First Name 


Last Name 


Title 


Phone* 


"International guests, please include city and country codes. 
E-mail 


State 
Country 


Fax* 


“By providing, you grant PRIMEDIA Business Exinbitions permission to contoct you via e-mail regarding your registration as well os to receive updates on IWCE and/or updotes and promotional material from exhibitors. 


(J Please check here if you require special services. & 


2. Profile Information 


1. Do you wish to receive/continue to receive 
Mobile Radio Technology? 1 Yes No 


Signature (Required) Date 


2. What best describes your primary 
business? (check only one) 


Public Safety and Government 
AA 4 Law Enforcement Agency 
AB J Fire Department 

AC) Health/Emergency Services 
AD 4 State/Local Governement 
AE\) Federal Government/Military 


Dealer 
AFI Mobile Radio Dealer and/or Service Shop 


Service Provider 

AG 4 Community Repeater Operator 

AH 4 Specialized Mobile Radio System Operator 

AI 4 Paging System Operator 

AJ 4 Enhanced Specialized Mobile Radio 
System Operator 

AK ‘4 PCS Telephone System Operator 

AL | Cellular Telephone System Operator 

AM ‘1 Satellite System Operator 


Business, Transportation and Other 
AN (4 Ubitity 
AQ 4 Other Business and Industrial Users 


(please specify) 


AR J Motor Freight 
AS 2 Other Transportation 


{please specity} — 


AT = Engineer/Consultant Firm 

AU Manufacturer of Communications 
Equipment 

AV 4 Manufacturer's Rep/Distributor of 
Communications Equipment 

AP J) Press/Media* 

40 J Other 

tplease specify) 


“If registering os Press/Meco. please send crecentials with this form 
Sales and Distribution 
AW ‘J Distributor 
AX [J Agent 
AY \J Retailer 
AZ \.4 Exporter/Importer 


3. What is your title? (check only one) 
BA J Corporate (President, Owner, CEO, VP. Partner. 
General Manager) 
BB YY Operations and Administrative (Director, 
Manager. Administrator) 
BC Technical and Engineering (VP, Director: 


Manager: Technician, Specialist, Supervisor and 
Administrator of Engineering, Technical Support, 


and Quality Control) 


BD (4 Sales/Marketing 
BE J Base Station Mgmt. 
BO 4 Other_ 


(please specify) 


Source Code: BR 


4. What are your interests? 


CA wt Two-way Radio 
CB Ut Paging 
cc 4 Cellular 
cD QO PCs 
CE (3 Mobile Data 
CF QQ RF Design/Components 
CG J Base Station Equipment 
CH 4 Systems Integration 
CI J Satellites 
G 3 Fs 
CK J Other = 
(please specify) 

iality Wireless Applications 
CL 4 GPS 
CM J RF Identification 
CN J Remote Terminal Communication 
CP Wireless Local Loop 
CQ O Telemetry 
CR 4 Wireless Billing 
CS 4 Mobile Office 
CO 4 Other 

(pleave specify) 


5. What best describes your purchasing role? 
(check only one) 
DA WU Make final decision to purchase product 
OB (2 Recommend/specify products for purchase 
OC J No purchasing role 


April 24-26, 2002 
( Las Vegas Convention Center 
‘ Las Vegas, Nevada USA 
www.iwceexpo.com 


International Wireless Communications Expo 


First Name Last Name 
(Important in the event that pages get separated.) 


3. Program Registration 
@ IWCE CONFERENCE AND EXHIBITS @ BASE STATION WORKSHOPS 
Through = After On a space available basis only. Register for as many workshops as you would 
3/22/02 3/22/02 _fike. Save $ when you register for the entire workshop series. Includes IWCE 2002 
C ( IWCE Conference & Exhibits (for alt three days) $490 $590 exhibit pass for three days and course materials. Lunch is included. Please check bax to 


W ( Wednesday Conference & Exhibits (for all three days) $260 $310 aciemiaiieaiiatina:::' 4s] sacha 


R () Thursday Conference & Exhibits (for alt three days) $260 $310 Monday, April 22 
F () Friday Conference & Exhibits (for all three days) $260 $310 LY W1 8:30am-12:30pm (J W2 1:30pm-5:30pm 


E WU) Exhibits Only (for all three days) $50 $60 Tuesday, April 23 

IWCE Conference and Exhibits Registration Subtotal: $ ae =| EAS CSET 
Wednesday, April 24 

@ IWCE PREMIUM PACKAGE OWS 8:30am-12:30pm 

IWCE conference/exhibits and either Base Station Workshops or RF Safety Compliance Series 

(Not available after 3/22/02) 


WB (© Entire Base Station package (5 classes) ....§800 $950 
PW () Premium Package with all 5 Base Station Workshops $1025 WO 1 One class (select above) ..........:0:ccesee0eee00 $275 $380 
PS () Premium Package with RF Safety Compliance Series $1025 WM (J Two, three or four classes (select above) ....$225 ea. $320 ea. 


RADIATION SAFETY & FCC COMPLIANCE SERIES Ee SERA See: ENT SUNT AES S 
On a space available basis only. Register for this day and a half series for one inclusive price. 
Includes IWCE 2002 exhibit pass for three days. 
TOTAL REGISTRATION FEES: $ 
RS () Series course $600 $700 
*After April 12, 2002, please register on site. 


. - . - . Badges will be mailed if registration form is received by April 5, 2002. Otherwise, 
RF Safety Complian ries Registration Subtotal: 
oy Comnppionce Series sa $ please pick up your badge ot the “Pre-registered Attendees” counter on site. 


4. Method of Payment 


O Check # enclosed. Make payable to IWCE 2002. 

Check one: Ly American Express (4 MasterCard O Visa 

Credit Card # Exp. Date. 
Print Name 

Signature (required) Date 


CANCELLATION POLICY: Primedia Business Exhibitions will offer a refund less a 25% administrative fee as follows: Requests for refunds must be made in writing and postmarked or fax 
stamped no later than March 22, 2002. Refunds will not be issued for amounts less than $100. Substitutions are welcome in lieu of cancellations. No refunds or credits will be issued after 
March 22, 2002. Please allow four to six weeks for processing. 


| 5. Send Completed Form and Payment | 


FAX with credit card information to: +1-508-759-4552 
MAIL to: Convention Data Services Questions regarding your registration? 
IWCE 2002 Registration Call IWCE Registration at +1-508-743-0105 


107 Waterhouse Road E-mail: trade_shows@primediabusiness.com 
Bourne, MA 02532 USA 


Visit www.iwceexpo.com 
Please do not mail in registration form previously foxed and risk duplicate billing. 


Plug features low 
intermodulation 


Tru-Connector’s 7/16 male plug 
for 0.141" and 0.250" semi-rigid cable 
has a one-piece center contact that 
is easy to assemble and conforms to 
DIN 47223. The male plug has a di- 
rect solder, one-piece center and sol- 
dered outer jacket to simplify assem- 
bly and features less than -155dBe 
intermodulation. To assemble, push 
the semi-rigid cable through the 
back of the connector and then sol- 
der the center conductor. Providing 
dielectric withstanding voltage of 
4,000VRMS and 502 impedance, 
this connector is designed for de to 
6GHz operation at—65°C to + 165°C. 

WWW.TRU-CON.COM 


Transceiver covers 
high frequency band 


Vertex Standard’s VX-1210 HF 
band transceiver comes in a 
weather-resistant, lightweight and 
compact package. Field program- 
ming of 500 channels allows for 
continuous receiver coverage be- 
tween 0.5MHz and 30MHz and 
transceiver coverage between 
1.6MHz and 30MHz. The unit offers 
20W of transmit output power. A 
backlit LCD provides improved vis- 
ibility and alphanumeric labeling of 
memory channels. Also on the front 
panel are three custom-program- 
mable keys for versatility. 

WWW.VXSTD.COM 


MARCH 2002 


| Dawn Cheden 
| Classified 
| Advertising Manager 


800-347-9375 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr./2 hr. MAX 

*» PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 = CD 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


Classifieds 


Computer Software ......s000 87 
Employment .......ccccccssssssssccscrevees BL 
Equipment For Sale ............0000.82 
Equipment Wanted ........css.. 81 
Prof. Consulting Services.........87 
Professional Services............+. 81 
Tower Space ........ceseersssscesserornee OS 


PORTABLE 
SERVICE,INC 


493 Crowell Lane « Lynchburg, VA 24502 


Gene A. Buzzi 


Senior Vice President tel (850) 224-4451 
Corporate Development e415 
ext, 15 


fax (850) 224-3059 


See e-mail gbuzzi/@ree.com 


RCC Consultants,Inc. 


93 Thomasville Rad, Suite eh Talhihassee, FL 32203 


We need 


AGENTS & RESELLERS 


aN ta sell 
i \ INTERNET & 
) VPN SERVICES 


— in the U.S. & Canada 


North American DataComm 
662.424.5030 


Equipment Wanted 


EQUIPMENT WANTED 


USED 800/900 MHz 
MOTOROLA / LTR REPEATERS / 


COMBINERS / RADIOS 


CONTACT PH: 702-252-8525 
or e-mail; rfidinc@aol.com 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
+ Current Product Lines 
* Voice Guard Centilied 
ERICSSON Z * Public Service Trunking 
* Surface Mount Technology 


(434) 239-3049 


FACTORY TRAINED 
TECHNICIANS FOR 
QUALITY SERVICE 


FREDERICK G. GRIFFIN, P.C. 


$ 2938 Waterlick Road 


Lynchburg, VA 24502 
(434) 237-20H4 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Kadio, Microwave, E9-)-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


\ SCHWANINGER & ASSOCIATES 
‘Attorneys at Law 


Robert H. Schwaninger, Jr. 
1331 H Street N.W. Sulte 500 
Washington, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 


MVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 


Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 = Fax: 972/580-0641 


MOBILE RADIO TECHNOLOGY 


Se Ys 
Model # The Motorola” Radio It Programs 
HT50 and the Radius P100 Models. 


HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900 
RATRAC, SM10/SM50, GM300 
M208 


0 


E= 
MA 
=n 


ADIUS - M100/M2 
|__3B__|MCS-200 } 


M42 10/Mi 


a ee ee ee ee 
| 4  |STX, STX Gemini, STX 821 trunked portables Dei LG: — =] $49." | 
po’) $99." | 


Programming Adaptor...$119.95 
|_ $69." | * Compatible with "RIB" Unit h 
| $69." | * Rugged Stee! Case 

* Powor LED ; Sally 
| $59." | °° Programming Adaptor...$139.95 


RAC - 50/100/300/820/840 


| _§  |SABERand System SABER | ofitiVelly 


|__6B__|SPECTRA 100 Watt and High] 

SYNTOR 9600 and 900) 

F 

Cloning C. for the Mg 

| MSF5000 Di 

\Visar Unit 

sPs0_ CS 

M1225 

H1T750, HT1250 

Radio Programming 
Cables 

Tech info: 404.872.0722 


= 
on 


7) 
A 
Ss 
Ss 
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17 
18 
19 


Employment 


MOBILE RADIO CAREERS 


* Bench / Field / RF Technicians 
Eamings to $65,000 Pius 


* Experienced Sales Reps / Sales Managers 
Earnings to $109,000 Plus 


For Radio Dealers and Manufacturers 


No Telecom Please ... 
Mobile Radio Experience Only! 
Allan Holt 
Phone: (757) 368-9256 Fax: (757) 368-9836 
E-mail: allanS09@ cox.net 


WIRELESS COMMUNICATIONS 
TECHNICIAN 


Field technician—Must be experienced in 
systems: base stations consoles, microwave 
and data. PCIA or FCC certification preferred. 
Resume to: 

Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mes@chesco.com 
Fax (610) 524-9970 


RF Field TechnicianWanted 
FS isioee will have a high degree of 
integrity. exoerience in RF systems 
design, construction and maintenance 
Associales degree in electronics and FCC. 
PCIA, amateur radio licensing / 
certification highly desirable. Some travel 
required oul of Hollywood, FL office. 


Advantage Communications, Inc. 
Contact: Mark Lavallee 
954-961-2642 


MOBILE RADIO TECHNOLOGY 


* Rechargeable Battery - Works Hours 
on One Full Charge.” 


CIRCLE (102) ON FAST FACT CARD 


USED SERVICE MONITORS 


DISTRIBUTING ING. 
1-800-777-2708 


“We've got what you need” _ 
Antennas - Coax 
Connectors - Batteries | 


Mounting Hardware 
and More ' 
Gamber Johnson - Maxrad 
Multiplier - Astron - JSC 
RF industries - A/S! 


1 ~ IFR 1600S, spectrum, tracking 
generator, immaculate, last cal 8/01 
doen $5900.00 


1 ~ IFR 200A, in perfect condition, a 
bench unit 


Dana Point, CA 92629 
(949) 443-9322 


SPRING SALE 


OVERSTOCKED! Must sell NOW ~ Make an Offer. 


See our website for 100s more items. _ * barnettelec.com * email bobb@flash.net 
Min order $200 + shipping = VISA/MC, NO COD'S 


30 185 WATT 800 MHZ PA OBP1SSCM2A-G WIDE BAND SOLD STATE SALE $800 
200 MICOR C55ACB5103 AT 800 MHZ REPEATERS 35,75 8 150 WATT . SALE $250 


40 SMARTNET TAUNKED SYSTEM CONTROLLER T5076 & others .... SALE $1000 
50 MICOR C73RTBIIOGE VHF 100W BASE/REPT.... SALE $500 
50 SYNTOR X CONSOLET & BASE 8007 SALE $150 
6 MSF 5000 UHF C74CLB 110W REPT SALE $1995 
30 GE 900 MHZ DIGITAL PAGING OR CONV REPT 60 WATT SALE $500 
50 MICOR VHF-UHF 30-50 MHZ BASE'REPT 100-375W 
25 GEMASTR II BASE/REPT 30-50 MHZ, VHF UMF 

WE SJD B80-5T W'SCH MULTICOUPLER SALE $750 


@ Ut & 


E141 PORTABLES SALE $200 SYNTOR X 9000 UHF 32 CH ACC SALE 4/$1000 
2 VHF PORTABLES WwW CHARGER SALE $50 MOT PAC-AT REPT UWF VHF SALE $100 
50 SABER UHF PORTABLE W CONVERTACOM — SALE $200 SYNTOR X 800 CONVENTIONAL SSW SALE $50 
4 MARATRAC 26-42 MHz 6007 2CH WeACC NEW S295 SPECTRA 900 B7 15W SALE $100 
200 MICOR VHF 100 12CH WACC 415200 ) SYNTOR X S000 CONVENTIOANL S5¥V 800 MHz SALE $100 
100 SYNTOR X VHF 100W 32CH WIACC SALE $100 25 CENTRACOMINSYS EMS CARDS. PARTS 4 CABINETS .  50%OFF 
100 DELTAS VHF 100W 16:32 CH WACC SALESS0 ‘00 T-1600 TONE 4CH REMOTES SALE $100 
MASTR E VHF 12 CH 100W WiACC SALESSO ©: *00 ‘T-1980 TONE 2CH TEL REMOTES SALE $50 


SYNTOR X 9000 800 TAUNKEDTYPE I 11& CONV SALE $150ea 
BARNETT ELECTRONICS INC 


330 HWY, 236 Lonoke, AR 72086 * Phone: 800-423-3858 
FAX: 501-676-2475 ® Info: 501-676-5506 * Hrs 8-5 M-F CDT 
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Audio Accessories for 2-Way Radios! 
Kile Shaan ° K606 * K9900 ° K85 


‘ew il aa lt, 
electronics 
“The Leader in Audio Accessories” é Q 
(800) 959-2899 > 8 
Fax: (760) 796-6369 AQ) 


E-mail: info@kleinelectronics.com 


. Multi-Unit Charger. Internal Remote Speaker Microphone. 2-Wire 
Web: www-HeadsetUSA.com transformer, Interchangeable Heavy Bory Strain Relief. Surveillance Kit. Dual front. 
Call Now! battery slots. Earpiece Audio Port. 3 inch facing PTT. Public Safety 


GSA Contract. SBE. DVBE. Swivel steel clothing clip. Quality. 


CIRCLE (107) ON FAST FACT CARD 


Need to Simulcast? 


Lee a 


* Accurate GPS frequency sources 
* Audio delay / equalization 
© Voler comparators 
We provide the tools: 
You satisfy your customer. 


"ON WHEN IGNITION IS OFF" 
* Battery & Equipment Protectian Device 
* Low/High Voltage load shut down 
* Allows retrieval of data for MDT, GPS, 
AVI. 


DANGER 


If you aren't advertising in 
MRT Classified 
you're swimming in 
dangerous waters! 


+30 AMP 12 Volt DC 

« Low voltage sensor (10,5V) - Over 
voltage protection (17V) 

* One year warranty. 


WIG-WAG 
HEADLIGHT FLASHER 
100% SOLID STATE 


Call 


1-800-347-9375 
to place your ad today! 


CIRCLE (108) ON FAST FACT CARD 

* Power: 12 volts, negative ground system 

*Up to 4 different patterns 

* Flash rate; Nominal 1.9 per second on 
wigwag pattern 

* Lamp Wattage Capacity: 180 watts 

«Current Output: 15 Amps 

* Size: L 4" \ W2" U8 x H O12" ~ Wt 1/2 02, 

* For all US made vehicles 


AC/DC INDUSTRIES 
P. O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 * Fax: (281) 933-1001 
Toll Free: 800-888-0909 


Web-Site: www.acdcind.com 
E-mail: salesia acdcind.com 


WE : ¢ $000 Bases. 900 Mbz CBSILBIN01 
wa —MICOR PLE 900 Mie. CPSIZBT1014 
BUY Sea MICOR Rptrs 900 MHz. CSSACBS103 14 
AND SELL § ec = TXAX & Channel Combiner 


5 75 USED ea = GTX, 400 Mrz, LTR MITUGRBCUIAN 
New Anritsu Sitemasters on Sale ! TOONS pes, AADIUS P00, $90 Mite, PasRFL1200N 
Anvitsu $331 - $6850,00 Anritsu $332C - $11,900,00 GE AND itt ee eee 
Anritsu S11 3C - $5850.00 Aaritsu $331C/5 « $7250 00 » MICOR Aptrs. 460 MHz (643083105 
Test Equipment - Buy & Sell ERICSSON DESKTRAG Bases 450 Mee (545M 70008 
All Equipevent Includes: 90 Day Wart. & NIST Calibration FM pe Fils ‘ 
HPB9204/01,03,04,05-54900. HPa921A..S7500 TWO-WAY 
HPB9704/102.03,04,05.S7500.  HP83206A(IS136-TOMA)-SS00 RADIOS 
HP89208/202/4-S7, 500. 
HP83236BIPCS)-S1900. HP8970B/01,08,06.13.14.$5500 SCHAEFER 
HPEOZ2P(GSM/PCS}-S10,500.  -HPB922M-S7900. ; re 
HPB924C (CDALA)-S13,500 HPOO2AECCOMAI-S12,000, RADIO CO. Fema wiz CIRCLE (105) ON FAST FACT CARD 
HP £74024 Spectivm-B9DD. FR COM1204-S6900. 130 West aa Sanna ee recat 
IFRIGOLSA-S7500. IFRSDDA-S3500. Fayette St, ane enaenenan tal mas 
HFR14005-S7000. Motorola R26008/HS-S7 001 ff MARATRA _1SSMHz, T73XT 
P.O. Box 395 c 
Motorola R2600¢-$7 500. Matorala R26001D-S4500. D ia M 
tActorole 82600b/nt-S4500, Wovelek J600D-COMA-S10,500 lenver, 
1000Mhe Sig. Generators: HP8657A-S2800 50622 
Fluke 606!.1-$1900 Marconi 20226-S1600 PHONE: 
2000%Mhe Sig, Generaters HPR64428-S7900: Fluke 6OB2A-$5900 (319) 
HPS334B (1-3Ghz counter)-S375. P9038 Audio Anabyzer-$1950 
HPB9OZA Measuternent Receiver (rm)-S9.900.:HP85018-$1900 984-6115 
Amtronix Instruments, Inc FAX: 
Wwww.amtronix.com (319) 


Ph: 716-763-9104; Fax: 716-763-0371 984-6220 eee 
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TWENEY BAUIDS.G. RLCESROSIES Portable 90' Aluminum Tower & 20' 
BASE ANTENNAS Finished Trailer. $1 OK. Onginal costS30K 
MOBILE ANTENNAS (215) 321-8331 2 Avibie 
PORTABLE & GPS ANTENNAS Site tasting, Emergency, Ham Radio 
COAX CABLE & CONNECTORS travel SS ES 
RECHARGABLE BATTERIES pston «|e poston TS] 
RF AMPLIFIERS 


REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 


DUPLERERS NATIONAL DISTRIBUTION CENTER 


TOWER SECTIONS 


POWER Ei ANALOG SERVICES 


“emma 5520 NORTH 157 STREET 
ciamappiek ABILENE, TEXAS 79603 
linmediate 1-800-599-7235 


Delivery, 
Warranty 
& Service 


High Quobite at Wfordalle Prices..1! 


Eri UVM 


Ask k 
pangenbanl EL PASO. Ty 


USED 800 MHz INFRASTRUCTURE 


NEED A QUOTE FOR YOUR INTERNATIONAL BUILD-OUT? 
UPGRADING OR MAINTAINING A PRIVATE SYSTEM? 


Motorola controllers in stock T1921A, T1958A, T3040A, T4052A 
T5004A/Privacy Plus Super Enhanced Controller .......0.....06. $ 15,000.00 
MBX/Motorola Business Exchange, telephone interface ......... $ 12,000.00 
C6S5CLB-5103/MSF5000 75 watt repeater oo... cee $ 2,500.00 
C55RCB-5103/Micor 75 watt repeater Byy one at regular price get one free 
— Reg. $500.00 ea. 
CR8000/800 MHz complete repeater in cabinet... | 5 500.00 
MASTERII/800 MHz repeater $ 500.00 
MRS804ZX/800 MHz repeater with 90 watt PA 0... $ 1,450.00 
MRS804A/S/T/800 MHz standard trunking repeater w/logie .. $ 500,00 
MRS804EX/800 MHz ESAS trunking repeater wo... $ 500.00 
TKR900/800 MHz repeater with 90 watt PA Jo. $ 1,500.00 
RLC/IDA repeater logic controller or LTI/IDA interconnect .... $ 450.00 
M-500/Trident smart buffer $ 250.00 

$ 720.00 
DB44X X/Decibel cube combiner, price per channel ................ $ 50.00 
M101-860/5 channel COMbINET 2.2... cece eeeeeeeeeeeeeceeeeseeeeeeeeeens $ 500.00 
ACT2705/Antenna Specialists 5 channel combiner ...........00+ $ 1,600.00 
TX/RX T-Pass Cavity Combiner, 5 Channel ...........0.cccceeeeeee $ 2,500.00 
TWR-860/Telewave receive multicoupler 2.0.0.0... eee eee $ 250.00 
RMC800/Receive multicoupler 0... ceerecereetereerereeeseseeeserees $ 500,00 


MIA FL. 


ger 
PCS / MPA / LPE / KPC rapid mult: “char... 
Monogram Port 1200 mah batt 
LPE/KPC 1700 mah battery 
Monogram port. 36-42 new 
EDAC Ranger mobile, new boxed 
VHF / UHF / 800 Voting aux rec. 
$990 128 ch head w/warranty ......... 
$950 128 ch head w/warranty 
$550 Scan control head mint .... .... 
Phoerux-5X 16CH VHF wiace. ..... 


Delta-S 42-50 less acc. 60/w .. 
Mastr ll 150-174 / 29-36 TIOW. 


Mastr 1142-40 110W .. 


NEW LONDON ‘TECHNOLOGY 
752 Alum Springs Road = Forest, VA 24551 


Tel: 434-525-0068 © Fax: 434-525-0078 
www.newlondontech.cam 


1000’s of NEW PARTS AND ACCESSORIES PRICED 50% OFF! 
VISIT US AT www.ndesales.com today! 


BE SURE TO ASK ABOUT OUR QUANTITY DISCOUNTS. WE OFFER 30- DAY 
EXCHANGE ON ALL DOMESTIC SALES. CALL FOR A FREE QUOTE TODAY! 
U.S.A. CUSTOMERS MAY FAX TO: 1-800-599-7252 
INTERNATIONAL CUSTOMERS CALL US AT 915-698-2481 
OR FAX TO: 915-690-1309 
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CoM 


Most Elements $20.00 with Trade 


504-361-5525 (in LA) « 800-237-6519 


* TRADE » 


4 
pa 
uu 
wn 
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Classifieds 


Immediate response is critical. Outcomes are not predetermined, and 
you can’t afford faulty mobile communications. 


STI provides the system you need to automate radio signal measurements 
and analyze the results with contour plots and measurement summaries. 
You get concise reports identifying weak spots in signal coverage, so you 
can address problem areas before unreliability becomes a liability. 


Confidence fuels success. Make sure your team has the critical 
communication coverage necessary to succeed. 
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Equipment List 


CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 


THE GROUND READY FOR P/UP*OTHER SITES AVAIL. 
$9000 GOLA ® 

“30 $200.00E8 % 
Ps REPEATERS. S9I0EA we 

~.. $350,00EA ® 

.. $230.00E4 ® 

. $1200 MEA 
o» $225. 0068 & 
SK $125 ODE * 


01 RHOW LSED 200° ah BOTTOM 
5 MOTOROLA SYNTOR 

10 MOTCROLA ICCA 890 TRL 

15 MOTOROLA SYNTORX BOD! \ 

20 MOTOROLA MARATHAC LO fi 
U3 GE MSSTH Ml SEPEATERS Hi 
50 MOTOROLA STARPLUS CHANNEL MDE DAS MLN 25 
50 MOTCROLS STAAPLUS CHANNEL wor ORM 
50 MOTOROLA STAAPLUS CMAN 

ed MOROAOLS SIML 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


1 AEWERE INDUSTRIES 44” 


whew Listings Call Charles at 336-769-2885 
For more equipment, wst_gur_ywebsite a1 www.cmcent.com 


FAX 504-361-5526 


* BOARDS * STRIPS *« ACCESSORIES ¢ ELEMENTS e REEDS 
PCI — PEKAAR GOMMUNICATION INC. 

§ Specials of the month $ ve's back, formerly of Gregory Electronics Comp. 
GE RANGR 36-50 range 40W w/accessones : 
GE MASTER I! Base Cards, DC rol. R mole audio, TX control. PSLM, STE, alarm tone 
GE ORION mobiles 42- 50 range ‘i S R 
GE EXECT ti 40W table top base band 
GE MDS mobiles high band with access Model TLH22 
GE MLS mobiles high band, with mic & dracket 
GE MLS UHF mobiles with mic. and orackel 
GE $550 Scan contro! head 
GE PHOENIX Mobile beige . ‘ 
GE PCS Portable 470-490 rang ibattery & onionna 
MOTOROLA Mitrek 39-50 range 60W wraccossonns ....... ‘ 
REGENCY Mobile model BTH201 high band v0 feats: 
MOTOROLA Micor 150-170 range. 1DO0W rango loss accessones 


Catalog Available...1f you can't find it, try us! 
°S033u > SLN3AINS 13 « S3SINOSSAD9DV + 


ail (973) 772-0704 or fax (973} 340-1902 
SdiviS* SduHvOd« 


March 2002 


Equipment f 


Hil jjjouney Technologies 
Incorporated 


“Geographic Signal Coverage At Your Fingertips.” 


877-848-8500 tolt-free 


local: 503-848-8500 fax: 503-848-8534 


wivw.surveytect.com 
marketing @surveytech.com 


8085 S.W. Nimbus Avenue * Beaverton, OR 97008 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
WWW.DELTA2000.COM 


Tower ‘Space 


die Tower 
Specialists 


): SWAGER 


, Communications, Inc. 
Coll 1-800-968-5601 or 
Fax {-800-882-3414 for details 


MOBILE RADIO TECHNOLOGY 


Classifieds - Equipment for Sale 


The Future of A.V.L. 


| Castine ee 


et Tracker 


Ten years of great 
service to youl 


Call for a quote. 
We'll make your next 
project affordable. 


www.mosscom.com 
800-822-MOSS 


MOBILE RADIO TECHNOLOGY 


i= 


(800) 485-2881 


Street Smarts 
Mapping Software 


www.pyramidcomm.com 
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Minitor II Pager 
Repair Just $37.50 
Price includes all 
Parts and Labor 


5 Day turn time 
90 Day Warranty 
Dealer Price 
800-822-2180 
1300 N FL Mango Rd =21 saa 


West Palm Beach, FL 33409 
wireless 


Water Physical Damage and paging ceukel 
housing parts not included os 


PRS $39: 


MOTOROL A PORTABLE & ahs a 
" MOBILE REPAIR 
FACTORY TRAINED & FCC LICENSED TECHS 

FREE RETURN SHIPPING - QUICK TURN AROUND 


PORTABLE Ravio SERVICE, LLC | 


209 KERA Or. = Mtn. View, AR 72560 
Voice: 800-245-4310 6 
Fax: 870-269-5666 


www, portableradioservice.com Ua) 


MOTOROLA 
PORTABLE & MOBILE REPAIR 


+ Quick Turn Around » Free Return Shipping 
+ Factory Trained & FCC Licensed Techs 


Arcom www.arcom2way.com 


10117 W Oakland Park Blvd Suite 321, Sunrise, FL 33351 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


WWIW.MRTMAG.COM 


All CCII 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


Labels 


Rentals and Repair 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicroprRocesson-BASED 
Mosites, Portastes and ConTrRot Heaps. 
Surface Mount Repair. Most repairs $75 Pius parts. 
FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 


Austell, GA. 30168 770-948-9566 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems .. . 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


io, See detaiis and download demo from our web site! 
; SorrWricur, Uc 
\ 1010 So. Jouet St, Sure 204 
Aurora, CO 80012-3150 USA 


Tax. (303) 344-5486 « Fax (303) 344-2811 
www.softwright.com 
e-mail; sales@softwright.com 
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Sacramento Communications Co, LLC 
World-Wide Reseller of Previously Owned 
Two-Way Radio Equipment LS 
sales@saccomco.com 


Toll Free 1.800.772.3547 


Visa/Mastercard/American Express/COD 
We buy used Radio Equipment ! 


E-Mail or fax the model #'s, a description, and picture 
of the item(s) to: purchasing@saccomco.com 


Fax 209. ‘ 
Or call our purchasing agent at: 


Phone 209.755.4944 


Classifieds - Equipment for Sale 
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| est, 
800-347-9375 


Cardinal 
Electronics, Inc. 


== SERVICE MONITOR 
es Repair & Calibration 


Exclusive Monitor repair since 1973 = 
NIST TRACEABLE NEW LOWER RATES 
Visit our Website: cardinalelec.com 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Professional Consulting Service 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone _ Test Operate 


REG.Consuttants,.Inc, 


100 Woodbridge Center Drive, Suite 201 
Woodbridge, NJ 07095 
800-247-4796 
email - info@rec.com 
Offices Nationwide & Internutional 
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Use the Fast Fact card for more information 
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With the loss 
of the ‘mom 
and pop’ shops, 
the marketplace 
loses a bit 
of its soul. 


Oo 


a 


CO 
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Roger That 


The changing face of mobile radio 


The old adage, “the more things 
change, the more they stay the 
same,” certainly does not apply to 
the mobile radio market. The 
market is changing in a number 
of ways—some pos- 
itive, some ques- 
tionable and some 
downright nega- 
tive. Let me give 
you some examples. 

On the positive 
side, radio technol- 
ogy has come a long 
way. A land mobile 
radio representa- 
tive I talked with recently told me 
that radios rarely break on their 
own. The technology has gotten 
that good. Radios break because of 
what is done to them. 

On the questionable side is the 
nature of the marketplace. I had a 
great visit with a dealer not long 
ago. I know the mobile radio mar- 
ket has changed over the years, but 
I was curious about his perception 
of the changes. He noted that 
smaller players are 
leaving the market. 
Either they are quit- 
ting the business or 
the bigger players are 
acquiring them. 

Sad, but too true. 
With the loss of the 
“mom and pop” shops, 
the marketplace loses 
a bit of its soul. It loses the personal 
touch a smaller organization pro- 
vides. The larger a company gets, 
the less personal service one re- 
ceives. I received a telling email not 
long ago. The writer said that when 
he started his business he would 
travel a couple of hours to the com- 
pany to pick up product. One time 
he walked in and the founder of the 
company was standing at the front 
counter. The founder knew his cus- 
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tomers and greeted the writer. Af- 
ter the founder left the company, a 
corporate mindset crept in. As the 
writer noted, the company lost 
market share. 


Can large companies provide 
customer service? 

Sure they can. But, while many 
of the large players talk about cus- 
tomer service, my experience tells 
me it is harder for them to provide 
it to the degree they would like, or 
to the degree they think they are. 
How many companies have you 
seen that have “drill down” cus- 
tomer service? Half the fun in 
working with these companies is 
seeing how many menus you have 
to “drill down” before you can actu- 
ally reach a human who is at all 
interested in your problem. 

Then there are those companies 
who believe their product is the 
only choice in town. So if you have 
a problem, where else are you go- 
ing to go? I call this “cable-company 
customer service.” This is the cus- 
tomer service philosophy of: “We 
are here to serve you as long as you 
are available from 8 a.m. to 5 
p.m.”—all this so they can eventu- 
ally tell you the problem is the end 
user, not the device. 

There is also the customer “ser- 
vice thy self” approach, or how 
many troubleshooting logic tables 
must one go through over the 
phone with the “tech?” 

Iam combative when it comes to 
the lack of customer service. My 
wife calls me “The Terminator.” If 
her attempts fail to get resolution 
to a problem, she unleashes me. It 
isn’t pretty. But why should I have 
to be so aggressive to get a prob- 
lem resolved? 

The key to providing customer 
service is accessibility. Smaller 
companies are more prone to an- 


swering the phone, are more famil- 
iar with the specific product and 
more willing to do what is neces- 
sary to keep the customer happy. 

Can the same be said of large 
companies? Yes and no. I contacted 
several police agencies to see how 
they are supported. The answers 
ranged from “adequate” (radios 
were no longer under warranty) 
to “great” (radios were under 
warranty), 

I would be interested in hearing 
from you. What do you think? What 
are your experiences in getting cus- 
tomer satisfaction? I want to hear 
about the positive experiences as 
well as the less than positive. 
Yes, Dorothy, there is a 
negative side 

If there is a negative side to the 
mobile radio market it’s the mean- 
dering management of the FCC. It 
never ceases to amaze me how they 
can muck things up. (I’ve already 
written about Nextel and Next- 
wave so I won’t rehash them.) 

We are the FCC’s customers. Yet, 
if accessibility is key to good cus- 
tomer service, guess who doesn’t 
have it. I recently made six calls to 
a bureau chief’s office and didn’t 
get one call back. I figure that a.) 
I'm too little a fish to bother with; 
b.) I should get a lawyer to make 
my calls; or c.) The commissioner 
read my columns on how they are 
handling Nextel and Nextwave. 

So, how do I really feel about the 
FCC? I think the cartoon that ac- 
companies Robert Schwaninger’s 
column this month nails it. 


Obe-—__ 


Editor 
rlesser@primediabusiness.com 


WWW.MRTMAG.COM 


Representing tower and rooftop owners in site leases, ground leases, 
management agreements, easements, and 
other site contracts since 1984. 


¢ FCC Application Preparation 
¢ Channel Brokerage and Sale 
* Tower Leases and Site Rental Agreements 
¢ Contract Preparation and Negotiation 
* Litigation, Including Harmful Interference Complaints 
¢ FCC Auction Representative 
¢ Buy/Sell Agreements are our specialty. 


Call us before you phone the broker and let us steer you to higher returns, 


— We make the difference in the deal - 


SCHWANINGER & ASSOCIATES 


& ATTORNEYS AT LAW 


SCHWANINGER & 


1331 H Street, N.W., Suite 500 
ASSOCIATES 


Washington, D.C. 20005 
(202) 347-8580 


www.sa-lawyers.net 
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elf] COMMUNICATIONS "sonoven a vcars. 
1 SPECIALISTS, ING. evresn0sie 


> Order Factory Direct - No Minimums 

> Same day shipping on most orders 

» Toll free voice and fax for easy ordering ig 
» 24 hour “InfoFax" and website application notes 
for around-the-clock tech support es 


Des-23 | 5) 
Jape! Peyermnabl i al 06 DOS ads NOW MORE THAN EVER, YOUR BEST SOURCE 
130° 1182025 FOR QUALITY TONE SIGNALING PRODUCTS! 


$59.95 


WE'RE PLEASED TO ANNOUNCE THE ACQUISITION OF THE 


Seto Selectone 
Call us for the lowest cost, 12.5kHz channel spacing, 


exacl replacement crystal and ceramic IF filters for 


part 90 Refarming. Complete kits available for LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
mest popu radios at $15,00 to,$25.00kt, TO BETTER FULFILL YOUR TONE SIGNALING REQUIREMENTS. 


ST-20, 25, 50 

Voice Encryption Units 

PRIVATE COLLECTION» series provides low to high level 
security for two-way radio Voice applications, : 
PC programmable with optional kit. ih 
0,9" x 1.5" x 0.25" Aa ea: 
$79,00 - $299.00 


ID-8 

Automatic Morse Station Identifier 
Meets all FCC 1D requirements. 

* «Fully field programmable with included keypad. 
4.85" x 1.12" x 35" 

$69.95 


PE-1000 
Desktop Paging Encoder 
Two-Tone Sequential. aes 
Other formats and custom tones available. ap aie sera : 
TS xT 8x27" Encodes Two-Tone Sequential, Burst Tone, 
5224.95 or DTMF ANI/ENI Formats. 
j PC programmable with optional kit, 
or factory programmed for free. 
1,15" x.0.84 x 0.18" 
$59.95 fa Se 
SS-64 Mees : 
‘CTCSS Encoder 
Microminiature, DIP switch programmable. 
Includes 64 tones from 33.0 to 254.1 Hz. ST-809B 
0.66" x 1.08" x 0.21" Multi Output DTMF Decoder 


$28.95 Decodes address codes of 1 to 7: digits from 


all 16 DTMF characters. 

Multiple oulputs and remote. reset capability. 
PC programmable with optional kit, or factory 
programmable for free. 

1.34" x0.85" x 0.21" 


TE-32 $59.95 


Mulli-tone CTCSS Encoder 

Rotary dial switchable to any of the slandard:32 EIA tones. 
§.25" x 3,3" x 1,7" 

$49.94 

TE-32D with LED display, $99.95 


ST-888 

Desktop ANI Decoder / Display Unit 

Use with ST-804A or other DTMF ANI encoders for 
monitoring of fleet radio users and control systems. 
$499.00 


TP-3200 

Shared Repeater Tone Panel 

Full fealured and with all 157 CTCSS/DCS codes, 
# Desktop/and rack mounted versions. 

$279,95 
TS-64 
CTCSS Encoder-Decoder 
Microminiature jumper programmable. 


COMMUNICATIONS SPECIALISTS, INC. 
Includes 64 tones from 33.0 to 254.4 Hz. 
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